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which Iks handsels are to eornnnnneate and semi skoals to the handsets io added the 
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The ^ > > i axe traoanntieb by the handsets are typkaby , } In > o prior to 
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amplifier DC power, C . tevels. The ike L rep; wss Imear opemioa of Che amplifier 
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i oo <? increases, i general, the output power. I for which a power amplifier compresses 
^ a ' ! ' * : Miaeh-o t\ < : rmwlide. 

Although supplying a rehuweiy high DC power >o the % power amplifier 10 

s \ i , ,f * 1 ' . < * s s v ^ 

aoreayaeroent becomes less advantageous ir; a system with -varying awesnnssion power 
e >w< s 1 wireless comrauuicadoas system resaleis the e-aes-rasslor power » the 
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s ! «. , ! 1 I v * u no i C sn c f 
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integrity of the tu sms< 3 signal over the distance that it travels to a base station, Ths 
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with a base station b. dictated so part by the distance awl the electrical comtmmlcatioa 
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vjU bo re wib kn 

power arnplrdef thftt is snppneh whir a high DC power C mefiiciem. Referring to Fig, 1, 
:he xw< a? the ^ "id -\ - ; e, , * ss v w t a t , v heoooeo the 
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b ffi aad P ;K;! . 

1 f \«viOK it can be understood 1 an RF power amplifier thai is suppled with 
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,K Oti « v vx v s < >V ' '^0 v i „ - SV< SK i \ I . O 'i^v \ v «>.\ ?>> C< Hv'i 

> power efrkretie bat generally operaars only baeady a low range of IFF output 

s< h < < 1 , . 1 t ^.v. 

bandvodda 

Flaere i ixjuiains s need to opnnne a power amplifier more efikkeady sod 
* s u > . ^ 
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coosraupdon ampllSsr csrsud of Fne present inventions include a control cacun sued feat 
i IIP amplifier operates store efeFaendy n \ ifeeaaiy over a did range of given I I mgm\ 
p.. vac; 

la a p< ! i - i «> 

adaptable supply eon-eat errcab daa mamtana; da: supply enrreot . an RF nnpblber at a 

h K | , x >t I 0 .^u| 

,vi,v\ and a control sknai indicative <; the deaned level of the corrent are 

, vl \ v < > t id - ^ n - s ^ ^ ! v t- ' 

t ^ t n [ otheR* 

amplifier. 

Fan preferred embodiment of the present jk ; i > a is provided a 
dynanncaily u ilk supply cut-rent circuit thai dvnanncaUy variet* tint supply current m 

t uO \ t \ \ \ s nui f . v * a "> !> 

p»sem le vel of the supply eutxeno and a eontroi and envelope tracking signal- indicative of 
fee desited leve o\ he ur > stare and t >r< ? level of a modah ad Pi output 
sigaa mc *,.saoa\ t \ Fu! av e^saa ar-- ~ pv> ^a?ed base i upor she o;aT<;!x;rKa 
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hmvew ths control and eso.v-hgv toreidoa . g s \ j uk supply eamoat tracking sejoah 
I s v 1 signal is app!is< * p!i& 

Sn ssdl aoea , < > so >J d m>v \>iv 

I 1 S < p| 'X M V , >0 , X 

} i - h < S >x ^ \ ^ < f < ^ v.*^ 

ve sapply voltage as era < s J d os the diifereot 

betvveen the eappty voltage o ' * signal and the control tracking signak aod is applied 
to a variable power supply, which generates the supply voltage across die RF ovapiiFcer. 

! > s. i - i v ' < >^ 5 s 

t t ) < > i , s , S x <. ) < I O 

voltage across * RF sal > , a desoed level, A supply voltage trucking sigaa! 
,fi lk , \. of the present level of the supply voltage, and a cons.ro! and envelope tracking 
signal ovdieatlve of the desired level of the supply voltage and the present level of so RF 
it o i < osstpat signal as'e generated. A dsnanno so stgnai Is * \ ' based upon 
the i* tov betsveers 1 eonavg sod envelope tracking signal as the -apply voltage 

t s a t r I- - t h 

ctealss the supply voltage across the RF amplifier. 
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To bather erhuvace die linearity and esFlcieney of >< IFF amphik-r. r , > > , 
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Fig.. ? is a circuit diagram of dra adapnFaia supply euraamtaaaaau of F ig. F; 

S s ! < S > v 

i ! > - i s . v t \ n • 1 . ^ a n -a; i X iU i! V 

R.< s ^ < ■■■■ I ' 1 > " 

Fig. 10 ;s' a graph showing a^agFagv cranpre:aaaa charaetanxucs afihe IFF 
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adapiahia syppiy currem a-aoa \ 

I g I3t?:ni.uiiuai. * *- , >^ ^ !< x\. 

of Pig. m 

Fig. 14 b a cimnt <. a? .t * r^cno .a <^ vt^ ^JvaaiNa ■osp.yF 
si u t t a s r 

i g 15 \M < s ! ' * cui 

voltage circuit 
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Fig. 21 k & bkik hayr^ of a bvpassabie i adaptable sapply v. >a?am 



22 P> «. v c^ * > f < 

■ i rcniL 

Fig, 23 a block dsagram of a b\aaeaatbk , > ^ a adaptable supply .uck< 
and voltage circuit; 

dib n 'p\ > , d 5 >^ ^ ^ 
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) VK is , i i i - The 

RF aavpbber 52 is a aagie-a>age iarsgabea which caa be each \ one stage > m s t 

1' \ I ^ ' 1 s v M > i ,0 U 

omvu tftns» 55 \>i* ] ts «« v *~a> ' u PI pt a u > o d< % 

ohhcRl arap!dHaS2 

Thv supply cumsag L. js controlled through a feedback amtw? loop ?f> 
o«3HpriMU es S.a« ) ^ } povwsr 

f- s ^ * <. x The 

power supply 54. raataa -output ierabnal 85 eoaa-acted i die power tenaaab 68 ofdae RJ< 
aaadbkr 52. The current betecaa ^ aatiaa oafhdes a eeeghog aaannd - cueneetad to 
a dm tnpat lenahab 85 of the fagaa? processes SO, The currant detector 58 samples a 

! v t Si ^ ' i - 5 ) OtiJCrt 

! v > , na'd v » 1 s • J't v. t ' N < > > 

saagbed supply can-eat skaap - on a coupbag terubaul '84 of die current detector 58, 
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w w v I W * - i e ^ * ' 1 L^Hu 

ib sjfrKamiil . V < f1 - 1 i n i ^ 

s,«ap v ; ^ ^ 1 a < v. < < J > * 

g sa^ - ma n n > v eo e a^\a ? aal a >' d' ao^ u a N ve ,a aio' 
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Canaan de-sector 53 whh aa Input ie.o.nuxd S7 connected to the powcx terminal 68 of the RF 

X. ^ N v ' > ? ! ^ . n > a^ 

signal processor 80. The current detector 53 sarnpks ihs supply ■, n r< g, ea the power 
ternnnal 68 of the H 's ^ 52 and ---o- <u she sampled supply current signal 3$^ on 

< > „ ^ x <a v< ' , ' vM\ < .v o !i > x v ^ * ! 
signal, S- T a X . iS , ok the lost input terminal ^ of th? ^ig^u pfife^vM \s s,v?\vo ni **W;,*tu 
the ennera delcwo; 53 ^ o x <- saaaple the euppty carrem, 62 art the ground 
tenuinal 26 e5t.de R.P arnpdder .5:2. An example ot 'a device that cat- be used as the current 
dexxxx 5" Is at xwxx 

The eonnxdler 60 includes an lege; terminal 63 duo which en RF power 
designating Signal, R,< desigsxeing a desired average RF output signal power, IF t , ; , and 
t in a , v s P ! < * 

Vi t o> th i moom.'a,\> -v'hOO ^ i - * 8 The 

controller 60 produces a oontnd sggnah S... on the output \ > I dl of the ^ ilut 60 in 
«. s 1 i v wait i RF power desggxgaug signal, S^^,-, influencing a control tracking 
i o - 1 • 1 s t < v ^ ' ■, ^ i . sooro 

Oee^ ) x a v « 6 i e <v , ^ , , - unetr ! 

The signal processor * Includes a subtracter 62, s n and an 

< , >o v o \ e -w <ee no h track 
signal, n aai the supply ceneat treading agonal, S m The amplifier 64 is 4 h 
v ool N ^ n ,. \ v v. v v i S n - ' ^ -op >6 
etaient tracking signal Toe gam of the amplifier 64 can be greater or less than. 

j * is ' i . o x a i * n v S v •> . U 

v t •, \ v X * ! X > X I > 

X s NO -> ! v. ! i N i ai > > ; 5 * N ~ 1< i 

\ S , ^ i i 0 i x ! " s e ) 5 I ' a <> 

, •< P . < v \ < ! i 1 H s - >- ad, S , i 

seouxxd "-'4 o.ntw Rl m * s ' The „o - x- ^ ' ; a -fax T antl U 52 in 
,oopieo^^o ,he < ( > < s > < cp- e e < 
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Far 6 shows aa adaptable supply current chrenu 100 with an Nonage RF 
srapldset 102 having << < ' > s > k < of gain stages u phmwm) a-a v* act in series. 

> UO U v ! S is* x » v 0 , ' 

I - U < - - ,i 1 s v ^ v v > N ! 

' i0'< < s v N . N 0 < v 

The Nib- 1 g;on singe and the Nth gain singe are respectively xetened a> 
1 a 0 ax a preceding gain stage 104 end a dual gain stage s ' RF input signal, 

U !V ) 1 ' l ! f s ' s < I 

u> t <'at > b , i a * ki ' ^ a . ta ' aF >e f v ! ^"Mvr * 

H fj S - t 

I an i the one ' > N K i o * > t i t d d i * e t p t > 5H is 

i : i ^ otlH oeac -apply S4 and \ < \ 

be current d«f« > x f ^ > c< iin 2 J - 

104. o S » 5 ' > * S2 oi the eurten 

v 5 j s i i ^ , c ^ r 

deteuo *d <. v» Li x f a > <■ k f • i ' 

o p ; < , ! - , < ■ -> , . ana ImeUs 

HJ O s > ^ < >. > 1 S < < V - , "a s l U ' ' uv i 

vV > s > - ; n < i a \ i x 

e ns " e n > ' ' \ 1 N 

s ?0 € 5 > < a a 8 *a * 

*n > - ^ > < <• 1 ~ ! >* ,N pd 

euttena to < e tioai gaat stage 106. 

The signal processor 80 > * . n scales, and haegrates the difference 

> is' - ^ it U T ,! v. i i N 

„ t a - t v > .5 > « ' a - <> v< 

Fd e <e. bl v g ,.*0 ^ a ext. > v » * lT ! Ibe 

>uto >d oftheRF aragUIFer ado is coepi - s ' { ' ' > ec iu 

ea ; e id- a:at ga.v et the F c^o -u.e P» ta anathc oaiKxtuncni, ooa * v^™n<na 
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■< - a-rv , ,,e_ i > t U- \h'' v > ^ - <.>»' pw,i 

< , H K v v\ . n ^ v 

loop 78 < minimized. > n occurs In the preceding »u stage 104, which 

tyyncahy operates on a power level sod curre.su much less * that of da hoal gain stage 
106. u another a > ? n the supply us L ;; . rn the thud gain stage 106 rather hum 
- < < i< ! o < tex 

ft < ( v < 1 » N t 

i it u j * -> a laei 

' i U O! , ,W t t if I s \. (W s. t i < iX IKV 

Local Loop iWU . auotmu m a uarelcw; c<wru;uuucauou system. The components shown 

S Ut v i v i i i pK 

values and reodeis of the respective eonuaaaev-s disclosed herein arc rased on an arnpdOef 
operating iv »t a \ of 1880 MHZ, 'St. should be noted thai these value and moitl 
apeciflcahoos only aid in the understanding of the invention arid do not in any way limit. 

n \ pivMhas < ni >« 

output terminal 55 and is employed wnhm the adaptable supply current circuit 100 to bias 

t s v , >n i t < n s 

that arc Uuaed with 5 aha. are etnnnvue haeany n ha- . | p % 54 t those lu 

; n v s ^ w , .dr., n x > »>nei'n 

vhA 4 o> t s pen n < 4 * > > < s wha <- 

uro ^Uh ! < - < < < << > v >o| Mint 

! ^ i , vohs I * >s tic kuD b > a eaiu < s from those 
disclosed o * arid wilt depend on the particular application of this inverhioa 

< x « .,ri a »w- x UtJodv i{v\u 

e?muaed Id- eonnoeual io sht. oooa a: s ^ s xs^n^h \ epnoec, hj ihu 

, i f<> n U I 1 i^oa.eaj t . ' 
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signal Rf , r ousting an intermediate RF signal RTF. on the RF output ummnal 130 of 

5 v. i h^ J » x f v. " s 

known Invesw 

The output teorn.oai PR; of the driver 101 is connected to input mmmcd 120 of 
the RF- amplifies h? tiui ?Fo mu.noed;ase 0 i^r - OF applied i<< me RF nspm 

3 2 i ' \ < i b a pWVsnv ms cF! 

U i > < > v i < N . " 3 > 

10 Pi i $ i x x ' o 

amplifier 103 h"» coupieo to the power smppR 54 tfmmgh the eotreo; detector 58 and switch 
>V l\ > ^ . < - ! s o s o . , \> s 

connected to the power supply 34 through i s it SWF The ! ampHfk? 103 meindes 
a con trol terminal 1 N that is eh, > coupled » h $ » » » terminal 1.08 ofthe 
15 s t com ' »o . '8 

3 part -or , nu to r o - u ^ * , o -e e^ ; \\ 
< v , ! i OiMip !i 

> ^ . ■, s : ^ o > i v ! e pumcohn 

w»bodift« i 1 ulci PM2 ampfUk? < { Foe 5 vnit IX i *eonn« sd u> the 

2D j i ! X " - ? < > , v < pt • 

i v. ! ! i * J i > i O ' I X 

i-:^Oi'\0 i I I * ' i -a « . ; x .: 0 - % - U 1 0 ^ t 106. 
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! * V N I < V ^ K. ^ 3 > v . 

denned aK. a iM . r^^ U - ^ ^ to »u «> v icswiho t*oJ«s 
i < t \ Po s. s < ^ „ ! t vile 

3D i ^ -* w e e - 1 K s ^ k ne" . t\F^w >t Pa< vlrp ^\ podoooe 
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tewesn J v. p&mt tsmxind 10B ami the VDD pin of the chip 1 32. Tns low pass fOietr 1.34 
preferably s ik4o aparshd bank of grounded capacitors C2 : €3, » C4 and aa mdoctor 
! k « s - to eto * 

I i l V ^ V < h x ^< ' ' ^ 

I x Ms I * ' * 1 ! ' > i 

| ! i J Si s Sl v > I- ? i N t * V !S 1 

x ~ i 5 O i C « <> " vM - k\ Id I- \\ - i W s v to ON\v.\ 

s.|\a to v v i < « , s , i o » ,< u > ~ < 0" $ A 

! ^ . n , S ! V ' i ^ ! - ' -0>- , i / $ c ! , 

> " ' Cl > ! 1\„ xt x 

u , ' , < ^ ^ 

<»r, " k <c 122 of the > ' K 102 u> connected' Jo the k> > ' ! pin <> she chip 
132 through a tsstcMng wzmi 138 and a DC blocking capacitor CI L 'The toattftfag 
sstcuit 138 includes o >e k bach s ,,e capacitors CI C1.3, and €34 with a. 

ttu < SC S 1 - - \ - H< " ace! €k* 

CEH ' , v ! It | i 

of the chip 132 through a low pass ftoc 140 and sac resistor R5, the eontnu tenmn P 1 12 
of the- Rf amplifier 102 is also connected to th.e VGG pm of the chip 1 32 through tbe 
i> of 2 th * «.«. cto r» r 1 uc , « t 

^n - s; t < t k s„ k v. > rv r 1 < > > > '1 

i ,S < O \ <~ >^ . to »v <_0 to> x ^ \ s* v v < O Is , \ % <. h<^ 

o,ss > hs i ' . \ Co. n > v 

TBto the ss.s *■> and a caoacno; €15. A pan i i < ! - *m Cl6and Ci? 
are coratoctdd In parallel between Use VGG pin of the chip 132 and grrmrHl The vah.es of 

s.suto l<3 K ; Is-* anJ!"sA , se d< i aki 

redac a t ant e; \e- ^< ^o e, - > 1 . . '-een-,^ „ vN } p; t u , , v f s < n s 
anssi^u landfut^ s > .'-v 

! ! ' i » > t! ' * s s i < i " s. ■< 

1 v KS ^ i SCi S S *w . Cs ^< ' ' X , H 4' 

; to a>0 < ^ ^ r\ pivcs >es s , ;i \ <. a s >5 e 4 - ^ sc > <>~ ^s?s s c p „ 0 1 
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eg t^\ moIUM h-i N ^h ~^to t,2 l\ «-'^ ru k :7W rtiU 

. ; ^ "-^ tw< ? i rs 

aberoate embodiment of the Rh amplifier 10:2. which has three gahwstageag 
bee, a first gaits some 1 the preceding gab- stage ; 4 s the hna! gain stage 1 16, is 
shown in Fig, 9, All three of the gain stages are embodied in a ebto 142, which in this 
e. ,e s < < . ' ierchi 

ffej f ^ > i , < s ' h 

the power supply 54 through the swheh SWh The power on mows id? is m turn 
comvce;d to tile V'DJ pin othhe chip 142 through a bw pass biter - t x<k n a simply 

O XT i S ^x > < « , < - \ s ' 

grounded eapaewew C "hi Clb, and C20 with an mbocior 1.2 connected between the 
|,d - t i i to e " 

\ s ! i > " ! V| } , O „ 

> n ' > ! - ! * The 

> > I f x i xx X s t uprb 

, ;) * <. < s ) met <. > 

coaneoteh between the capacitors N and C22. 

N w ^ t , f 

* m ^ , n I 1 ! , , . ' ' i % i<h ^ <ege ' i* 

, s x \ \ x x ' v t r n 

woxee-,ew t s » v \ j oe< it * - t - . 4 < C2 auMk 

C26. WHuv^<i" - x . x v\ j v > v 1 1 * t 

the i x 1 < x ^ s 4 i i x t\ 

pi« of the chip \ 42 through a rector R8 \ i < ns go \\ between Ok 
■ \ ub - f en 5 h ! i t %. \ 
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\ i t s ss i s 5 OX s is , s > . v s ! ' < s 0 - f 

O'OW < » t r v i ! sx » N s VU3sW 

oxaxaovc gate t * * t ^ tt x < - on the o ) i n i I o x I " ,.sm SO 
* - X s ' « * * is <.a s'vs l v i 
poi e^s x ! s is ,< apo < in x Ps^ax^s 

iK vepph v. ^ h ,a s ^ s Os i -'^ ^ t< n ■> > , -a ' ' < 



W output sigoah s fnaeaanbeg ruahnram DC bias power for a speorne V 'm 
power, 

"«\v" t ,j 10 1 i r 152 , f - - i sol si ' ^ iHu i 

employed i« operate die RF aotpnlier 102 included ui the dynamically adaptable supply 
voltage- cecan 300 more efOcieoOy * bneatiy by varying a supply voltage, \ , applied 
>> roel 10.2 

H ' I -Six v vN A 

shigla stage lie > $ ! i <, however, ears ba a r} i < ibis *t oyevoee whhoOt soaoaog 
; ot 'a * i > > < % ! o 

The dyaaeueTry adapadOe tarppiy voltage elrcoh 300 tneaaba; a varRble power 
, s v* s n . > f x a ' si i f>< * 

Mua<d U < a ' S i ' < Ot^ed en 

Oar nneroaabate f oaspot signed .RF,. ; 23 on die Re ooipat teotuoal 122 of the f 
amplifier 102 is a aaedulaied signal having die output envelope u<u \ , 

The variable power supply 302 iocladea an cannot ternnoai 317 COtmceied to a 
owortenn F ; > ^ t ^ < * » & 

» n f > > a s tu» b 

oieksdea a costal terminal .3 ! 0 that is employed to control a variable iotemal sow 
v* our iw*i she- \) wtijfxw 

\\ v . i K s a ! > t o w » 

«•> a > < a ^ > i ' ovl 

deteeton * as die signal aeieceo 202 employed by the dynamically adaptable supph/ 
>Oocw,r,r 200 

i x i , < ! < o i i t n 0> 

at >al N v a x 5 ^ , , , < x n> < 

epaucun > x >ea esei 304 s3np.sk 

s s N %) x > v a>e t " x I v > i j < >v. m 

, > v n ! < N - i s ie» Of 30, 

n < a v. > a aowp voltage cracking signal S- n «;.y s> * second nipet tereboal .309 of 
the signal processor toy The sopply voltage tracking signal S mK . VS5 Indicates the present 



WO *J/*Q**8 FCT/US99/ I S43 S 

27 

i > -V* r < v, O > 0 v\ 

i % X ' i ' <\C i x < 

l ea aeaea.;- 221 > ! x araanal h ^oiaaa ad ^ ? -ngaP l > : t 

d e -v a 5 K < v> > 1 * > l ^ 

win ^ o* M RF amplifier 102. The vohage dclecSor 322 samples the vokage en the 

* { > i t ! i >e<a.> V, oh 

xtspat ^nxdaa! x ^ ! v> ! " n * ! «*ur to »h ^ t> ? e-t thcPJ 

,i , t < > < X V ^ ^ ^ 

\<X h V N ^ « f - !> N > 

ex^-w the sscono input 

n.i> a I v . v ; - * ' ' tiS - > > ► > * ^ i - *: v i K t*v*J co > u 

The eotxuoilvr 330 uxciudes an axpa. isnrsrial 234 imo which as RF pcpxrar 

s , . < tUvAv ^ axxg 

h i ( \ s n < •> •> 1 ' ! , vert-, <. I oo , < 

tetmatai 332 that is s ~ < j to a hast moat teradnai 30? ei die sigaal processor 305. 

o K I c ! > * ^ x i a] \ u * x >h 

< o a > I v < <0 v 'I >ax i . 2 x « , „ * \ a \ <r< • 

efmtroi snd envelope u >er < i 2a a ip^wi aanra'.a! 3 iO tbes;etraS 

r, ^ ^ U s e 5 v. ss? xx ,uka a a ! a -e> 

svarege voltage level of the aappiy vahage, V 5 . 

\ s i ia.ala & s <. ^ <> aaieeted e RF otstpi 

aiaaea! 122 of Oxe RF aaxghhex 102. The signal detector 202 samples k output skaa! 
v u - < ) < )U \^ 

t i>?xa °i n sh i > ' ! 5 

v > ] < , v " nn i o 

M v -so ^ > ^ ! > ! 2 ' t x > , > < 

v v > a s , < < - ^ p i > 

xr'y t , v > wx ' t >.* ^ ^ i n*i ^ x 5 ' > di?v 2 « 
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p so s < l t 1 1 * t ^ ^ - v. > 

output crtvoiope s „ v as well as. the desired level of the supply voltage, v 
\ v a s \ l s - i st * st^< v , l 

12 - ! ( > v 

5 t nd > a N - 

sir\r ^ f t( I < uU i < - O > - N > ! « 

c-'kv- snd < . supply voltage tracking signal, S^- ;; .^ : , hi \ en- <ae c embodiments the 
*<>*<>. * v u s « < ^ <■ ! ! < 3 

to scale the dliibreriee between the control and envelope tracking signal S m: . c , Wv , and the 
20 seorb •> ^ ' > >u . ■ , s a t V » , t * r ! - 

in o Uiiby. The signal processor 305 produces a dynasmc biasing signal \ on » output 
i ms 3 ! 1 of fee signal processor 305. The output terminal 3 1 ; of the signal processor 
305 is connected as rhe control ictmma! 31 0 of the variable power supply 302- khe 
dynamic m* signal , is ad into the >or s> terminal 310 of th e vamhle pmye? 
X5 supply 302. The smbtraehon and scaling steps are not booted to the particular order 
i'>o t\fv" > t j x e tit) t .as ihf 

t > * - t <U OU Oil. v ^ <>' <\>3T V 

s llt v;>\ u S h ' <, ' ^ - " - x 

t s e, V v to he set b> the 

gO o « n I .mo , <• v \ 

ho ^ < mm> o i o te , r ! |. . 'n 

in idternah ve s o . a an adaptable supply voltage eoeuri is created by 
( ^ so T v i >o s .c ! -go-l e < > e > rmk>dmxa3 n v M'ud n 

! v! V I " , > i ,S ^s. 

2 5 . v - s > ' e s o < > < ' < 

n v s - ^ n t v ^ < 

pioccssor 205, and applied to the control terminal 3 10 of the variable power simple 302\ 
supp) \ ' X s ' , ' fe > 
la » o , i in < , > ^ ^> „ 

no crcat lorvpsnou die e 3 i i i i 

1 s s s ! < v I i s H v S^t^ \ Vg' v v «U t 
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indicates the preaeot s x of * output envelope sgpai : \ on the first ispm Oermnml 
* < t K. s a m-> ev m \ >H n < > v s s s ^ j v s ,vco % Hem 

U » 0 3 V S - Ov x ' !! ' ,t! » X O < v ! 1 v. 

oariableps - l s > - s t \>my with the 

> < > e m x m ' N 

FMieul&r aspects of' the dyosoncahy adaptable supply voltage circuit 300 nod 
o\s bodes H x x < 

dytramkady adaptable sirppfy voltage edend 300 are the same as those of i v dytntnikahy 
adaptable supply current ebcurt 200 the same reference aetnerais have beep nsed, 

s controller 330 is corsbgmed In mnch the satne manner as the oomrolkr 60 
d->oi«0*\ i '> ' ' v a < , Ox 'v' * x v vii 

200 depicted v.p Fig. 14 die dynars.rk.aUy adaptable simply vadage circuit 300 employs the 
, su« >, x ! o » 1 > K J\» 

amplifier 102 to produce the mraperanna compensated sampled outptst envelope voltage, 

> m n " - ! 1 . . w O > 

a l ueaec i have wn sot for? >, 14 e uhtagx 

detector 304 is a voltage do Oier eomprssnrg a pan of resistors 0.34 and R35 connected in 
series tv o m the input terminal 313 of the voltage detector 304 and ground. The acre 
txx 313 of thmvoOage detector 304 i tee make! to groant! through the restsrors R34 

x lb JV < < v* < x * d 

escape —oe 

la, seed's v v * - - - * '1 . ^ ! m <o - > n^vm^^ 
v , < n < s a > a v > i 

x te it an > 1 ot . _> . ; leeanu Ui> s 

> v ' o - * >' " 1 > ' 

? K v , • . < » ! • M iX ^ , n s h o^en 

s p -n n 1 o u v 

>, *n> I amender T 1 ; maemOP a> 3>e - ;c'-er.e.f O ■ :1; m n ' pro^es^ 
305. 

c £ - - . ; , o ^ p s v ». pe« w.m! 

s i ; cavk* ma , ana > * ^ v > < Vy s i xv i 
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oiOhe rldiereotoe ca?erata>tad amplifier IB. The postuve power kommal 319 of lbs signal 

! v Si ' 1 *■ < ' ! X, V V 5 % I 

U<>» id ' > ^ N! V ! > X v O ^ 

5 1 ( >, v. « i „ < < „ < * i , v u CO 0* 1 tX Ov 

,s j < e * K > > ^> . > ' 

I 2 ! ^ > 1 > ' i 1 ! - ^ ' < ! - ' s " 

Ike coupons ten.ru.rsai 208 of the envelope detection 202 sod She output 
tertmos; 332 of the comndier 330 are eieetneoiiy coupled to the signal processor 305 
10 * « * t < > v > *n ^ v i ^f'nis Ik il, 1 

s ! i s » > < i k ' ' J 

\ eenuot ! * < ! < < ' K aodwa > e resisto 

k < end thus the no.oorven.iog input teomne] of the ■, e s Has 30 j Mt ? I ! 
1 b «d V^g' 

'The output tennnnd 3 ] 3 of the voltage detector 304 is J through a 

vdhd< ( > < 1 - s W pri 

X > . . ^ ^ V ( _ s o » « . , I K ^ tt iv» t 

signal processor 305, S inptd vt 3 \ 3 of the voltage detector 304 > corrected to 
20 '\ t . - t n* { h * * s > N v k> Thewfuu*. 

gam of the ddtererOue upeoosonaS angddier If? can he varied by selecting n values of 
a hmn x x — v " 

I i - ^ o, " > < ~ ^ a , a 

\HK > < s ! > , 1 1 < S < k ? ! < ? 

25 ^ K 1 ! O ' ' » ' < 5 N ' 

\ „ v , !'! <U w Ox U | ! ^ f ' ' * » 

k ch ?4 1 0 e b r >kf\)\ - < > < <u -H^c \^ >t 

akoah «o v ' •« « N ! t , t v gov- ' 

He u<oc o power seppty 302 eosnonses a bask t batteries \ JM \ ^ v 
30 o ^ i, - s v.n 5 v ^ 

i - - \ ' x, r „rr o, v x v 5 ■, - a I k< p-f Ov. 



>< > s s bleach nt'mt h-ititfttc X, , \ s ^^..oudx^ o .omxw 1 ,d\ ,er<\_< : 
! >U ' 1 o <. ^ N > x M R n i >4 O : UO 

V lOtt! > 1 -OTO\- ' R~ >T -Vl-J, r.-O., 'sC s Ki v v i\t^ \' tii j.mvki 

lent uvUs of \ > ^ V , 1 - ' v 1 ° !< - x * 5 tr:in vrv 0 - *^ ^ X >! '* b< 

P?\.\eo hoiX>*V"^ ^ *» ! > < » * u 

« <* v X < •* ^ - ' ' i v ' ) 

Tho erorOers * t i Q5, p and Q? j eoaoeioed to the power termmal of the > 
airsriife 301 through respecbyo resistors - R R39, aod R40. The base of the ToaoRxlor 
Q4 is connected io the output terminal of the ditleoeoOrd opeiational amplifier U3. The 
S > x oi ?v a * v V N v * - 1 ^ > - - *' ^ 1 v d\ ! """ " ! * :!k 

U ^ <j i- i o v vs o i o o n ^ i P m v r By 

s I fn ^ >* ^ ^ ^ It m » 5 i 

thchtsOS 

» <v K C S V » v < IK ^ 0 h N \ \ N ^ 

! u <. s " - 1 x - < 11 ^ ? ^ 

Typical resistance values that m p he osed tor ^respective resistors R3TR43 

<, t „ 10O l«i , V> w » v > v ,«>t » d 1 

Oittvrs \ * *, - d , e N V 

fbe following is a desenpts d me o T * >■ oao b ip 4e soppl;, 

^n„o\<,rw (v h vis dveu. * <- t V »s 

sae n > » 1 have been described ahos'e 

"!0 ^ O X s \ 

The e > X 330 receives the RF power designators signal, < from x 
, • u .r >, ^4, e\> X ' v- <m\j ^X,o\r-. ^Ut^ \ 

00 toe outpai k-Tasn e 3eC o? X; V c <aouhei ceo 1 I he COtiilM vohftgeo \'\ s sp] ed e ■ i 
x K- e s j v > , <> < - » v 

i , v t . «. ^ v. x ries with tb< 

v.<> 4 o diot.^ itU * v s c ^t. S v 

tmekiog mi r X - vS irrcreascs. Likoo dse, as ihe cootroi voirage : X>, ioersases. the 
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v o** •* -<ni x xt ->x lis \s ? ! ^,r\orx 

! At.s , voltage. V T5i? .. r , ,k the desired average kvci of the supply voltage, x 

The eosoh r„ detector 202 samples she -eg 1 envelope voltage. \ , on the 
output v e ^ 122 of the RP j\, ' s 102, and produces the temperature compensated 
vijipita * i > < > < <, x. ^ o > n\ i« >. 

{ J» ► \ O i o \ 

! } i> ! ^ > { s on hi. nts i 

? , k.O f * O- >! -'O f CW SOp S v»'NvlO\ 

o/ ; J tag si- x hat Is, as Ok 

< ! • v > Xs X * > V N < <h ( \ 

J, v. s,\ xx ! ^ ' 1 t, U ft )H 

. :nes iK aacvug wita . x v s Asicx- ''c.xwn.joo^ a^x aeekmg 
oHagc. \\ FK xv < v ji v ! Mi mipu x' e! udugxM < k I 

S x x 5 ! ? i \a, V y 

! X l K ' ^ x i ' \ NX 

£1 f x hO x* JP ' ! x 'Oil V 

detector 304 ; psxxPxaag the sampled supply voltage, Vf. across a sesister R3S of the 
vxltaiA-xivXCto -0 \ . ss ^ 1 ^x ' na n a - , i » - a\.vl ^ 
" s < i ! x x e i 1 1 

^ X X *> X \ > X UX XCX 

)b iip ^ ' w » < - \ » -x vv Nx x, v , oph v v| 

X s decreases, < supply vol sage tracking voltage. ' decreases. The supply voltage 

1 x a i k * »v » Mi'i 

U x V < x ' * i < ! V*. x x 

, r p C ' ' x X * < ♦ » O 1 ^ „ ! ! < o< t \ i 

K dr i > ^ *x*< <> * and 

the supply voltage tracking voltage, V,*^ &od is scaled ta produce du; dynamic biasing 

x \ x XT ' x x\ * ' > 1 - ^ N 5 5 ,N 

x x \ < o * v I o v r | * 

btashsg the ba fth x * < sstots Q4. Ql g) Q e resistors 8 
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C < ! w - ,^x.a^ - owuivoo an ! <d jc^Pyvt Paoexo Ov ospe <s <> 
the tranristov; 05 ; ! and Q7 and the convol teraaaal 310 of fee variable power supply 
301 \ ikcre s siag amount of ■ ■ ^oha v applied k> the respective bases of the 
translators Q4, 05, Q6, St d Q? 

V h k o > ■> s n < v <i >' N , . v uj^ik 
dynamic biasing voltage. ^ increases O'om a relatively level to a l high 
ievei, the mnvsishvv $ < < and Q7 vvdi seooeodadv ow org ihos sequs.mia.Uy 
iv nui n h M*n^ \ < v , n ' s \ v s . «i m ^ is M|ti> 

envelope vohigyev \ and < * - the level of the elynamic biasing voltage. * decreases 
Irons a ..relatively high level So a relabvely low level Pre transistors 1 016, s ami Q4 

m!' <■ i < M ' 5 S i V< < V ^ s , V, ( \j s Ann 

i m oh oi> 

tein.ul ' > 'h J m ^ < ! i 

01 ^ tU lv \ ^ v - er> s \ ( , N ( "\ k \ , r> 

», \ , v > sP >v I H v 4 V v \ v > *V , i - v e ^ 

discretely. ' alternative embodiments, tire total voltage of the batteries varies 

! > N 

the n Og % <Ohv>_<. x * I J i , . < i kl 

a N - p Ki > U h *v . -> s x \^ > ' Ni ^ t > 

, iK l > n m ^ > \ < X 1 * 

* «. \ f \\ v . 4 , * v . V < , > V k ^ t»i im 

v > V > - , f w n v 

^ >\ a i s <> N ! * 4 N ^ ! fe 

loxv. * v , iv 1 1 ae* <• < N < < 

Only the ovimararn rannbe; of batteries V s ^- ;; , V 8AT ,, x and V i!A:! - ; : ate 
^ ^ * > v ^ nu i v MippiN > ^ , > < 

dv 4 > ui ^ > n t < | v * $ it 

ri>ouldfe n of h f^ t .-an\ar<- 
X i, y > t i. n iv, < » ^ * ! T^« 

t la peroral i'o vred u l» t 

efficient the dvnas«icaU> odapndde sapniy s h c ^00 becomes. The bandwidth 
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the feedback i f i i<:.;op 303 ot 5 s greater ih&n the maximum frequency of the RF 
n% elope i ^ f N ■> ao.-bb e<^ Oy >02 % 

, C ^ " < I N i " ^ < V (! , 

5 } | < I , , ^ < -ma « > m > fe n •>< » ? 

5 < < n< I * 1 - van h eg capab! ti 

j t , n -> r ( , m. } 

vus em un 1 , -hi < ju* * < ! ! IS ^\\ N tit 

same as s n of the dyammcahy adaptable supply eusrem circuit 200 , dyoaoucally 
10 i t > f s < > Lr\. ! x rl h «. ,itn 

V » a ? ^ 

The dyoarmeahy adaptable supply currem w& voltage eucun 400 employs the 
feedback control loop < of she dynamically adaptable supply 1 >v 1 v a* 200 to wy 
1 k) l v , ni the resju - i ! . n 

IS s < n t 

Thy o>," " oibbe variable power supply 302 is competed to the 

power terminal HO of Ike fn d gain stage 106 of the RF ampbtfer 102 producing the 

f v 1 \ v on 0u powci 

_ r x i \ < i < i 5 u j 5 i 

20 o ].,a, , i\\M" »«wr if ,uut v sup \ H> ami c ««$ pu 

, , > < v. h i i J U\ i 

n e e s ^ ode, * i * * <» < < > » J 

n ? - p s w j \ < , 1 - ! < t ^ « *\ - e-uumd 

\ U1 <, s » * , ' n 10 

;py e «> - > ^ op! i\ > * 

e N s v! 1 i! *x - t ^ ' U e 

fae ssenel pmee^o' h' 1 

>' mo ? s ' > < w 

<, t < si uPO < JOO v ? < , < ' 

30 ecofxtu veb m Rf poo-r buOeabat: n n > orbnal 40 



\S.O kl 1 '5 V x ' x.CW 8 

i i 1 i v i > u 2 j o«. s 

. « t i «J 1 22 of the RF aorphfier I 02 producing u , RF - o e t\ v a- t , K d on too outgo; 

t < \ ' li * K 20 OC V. V 

202 is coem-ased ro the second input terouosd 80 of the -ere- processor 80. The signal 

< s < S ! ' v < * >„ > ! 1 

208 of the signal detector 202, the cotHrol sad envelope ooeicing sigosiL v 

o > i !' ! ' U > N N N ^ ^ <- 

1 i i i. < 1 \ t i v^N * 

The signal processor 80 detenotoes, soaks, and nuegretes the dIOereocc 

OglVCCx J tl^ O .ofeo tkf\t U^M'il i \ i it Ott .e; f K vthtcStU 

! r >< { ' < 1 * ^< « s output 

tersourai 8? of the sige2 processor 80. T he output tern-mat 87 of hie signal processor 80 
is connected to the control n v ; 12 of the h amplifier ' producing ine dyuaunc 
, - <, > < t- < i ~ > >d\ > T p " 

n ot\ >i i v ! ^ i , t > , ! r i , net 

\ a < >,1 < > 

Phe 00 • - 1 undoes u Ons M» ! aho c nplov \ 

the variable power soppiy 302 rout feedback control loop < of the dynamically » K 
supply vohage circuit 800 to vary the .supply vohage, V v 

if t s. ! i U < v. 1 0 0 { * 

em ivi < < i o a ^ i > 1 o 

, v , iO > -, < > i < ! e s 

Pag v. si >^ > < * o k | in 

i s { I 1 > -rt \ 

S i>s „ »> i v ' io ' ' ^ o >us 

The us rotie produces a control signal v on o outptn terminal 400 of 
the eootroOer 400 in accordance wah the 28 pooler uroicaiupr snpud, 
doc input a rnnnd onv v \ ihc e-r:uoti>u -1^.2 auiocr^on; a eotuod arfe smclopc ooda: 
igi } (. e duost input aenra.iuu .2 e S5g:aal process 105 



i * i^ev-,a R>S sene* h und and ?sUs s \ 
racking sigiial, Sv Kh .,-^;s OS the first hnua annual 30? of ihe signal processor 305. 
K huj < < n - N ' v. - X « 

( i \ , > » < f > > \ s ! 

S, ?K vv to produce a dynamic gate biasing signal nn the onlnat terminal 3i i of the 
i a < s i ii i the signal jwiou^ * > f - orrcs \vii> 

, 5 * u h s ■> > i mot .i.ii 

,>U * OX ^d ^F" ,. 1 U l«* * ^ U -p-> iO 

- - < % i r > i - 1 varies in ha? 

k'Vil i. v h e i i < " ai. F 

U 1 > , -I 

is similar to d s af fee i *k < ! ? supply current circuit 200 and dynamically 

^ V aph ^ <- >v -i F !n 

u>Aiu \ m ' !! i ! ! i Kl csA'*n u-'^ to^s^iiMnr 

With t < i - ii ' % ad f 

t - s ,; v O' 1 v v ' >< "' ^ M tlk<!ip« i ! 

i t < ! >t arm ^ m i < e uoo mo 

t t J rn s h ! ' i 1 

x , •> v i i v » ' '!'V 

modulated sjgrusb. lo cojspeiisate for dus phase distordma die phase dnaortam of t.heRF 

x > , d v o v 

! \ IFF signal prior to its anivai at da; RF amplifier, 

yy shoxsai in Fig. 19. a bypassa ec:irea >Q s employe < merme an Ri 
i»i|Mo more i a i and linearly by operating 1 RF amplifier only during a high 

fTV»h»^*\. 1 l ru * <M * * 1 i.V mpuv? 

during a low RF output power eondidon, i.e., a eondidan wherein toe 11 amplifier « 
> s ! x i I , u * RF on i%ml pOW« o the exten that the 

N n i » \ i i i f previous 

i ^ U^Vn v ^- 0 ^ " ' v 
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s ! f s J " X 2v Ifs \ N - J'V> I 50 

which act as ? < ' <^ meatis. An RF iopui signal,, RF.,, ; h I into aa RF input 

u , >* o J i ^ ! * Ui ^ * t s a, v* M 

5 r - ! S v ' t< e a i *° ' o , t ' ! 1 

L^m i\kr^^',, !C IK i ' s s mti '"i! 15 

connected to the * ompot icreanai 1 22 of the RF amplifier 102- f partwalar aspects 
old. he drivais 504 and 506 are R aceorOsiwe with typical known drivers. 

t ,! s ) ^ ^ O ICS ^ 

includes aa < tsnaiaai 224 into which a RF power designating atgnah S ; . HX!T , 

,( „ ! <, W I > t , O 2 >. oK! ' o..r 

'i i mo\ t 5 1 2 aiR a seeora 

} v t tO\> VOOi! <. t - A ! >. i «. 2 

t ^ i 1 h x e > I 

controRar 502 w connected to a control iwnwah 510 of (he v.> and dfiver SOR. 

VOW U .« x ( x -i t i 

102, Ha ^ R' i«M vk * >i 

the power sapaiy 54, ! > j n ierovowl 552 eonnceVo: to the power terminal 512 of 
the RF amplifier 102. 'The switch 52S ->viaaes a control ie, n,e 534 thai allows the 

N„X » , , » » i t !l S * f\ 

a s to a hard octant terrains! 522 of the <. - \ - 502. 

, i 1 s n» i he hwaca n K.i 

FR <\ * k ' <■ W i > 

> t > i a •> * l M (.i x a. 

x > i to * 1 N ! < s f hi n 

\ « 0^1 *"> 1 v ' ' ' - ' 

s P x on the * wo-oher 502. The high select 

Signal $ m .„ R applied to the control terminal 508 of the last driver 504 to achvav, the 
U< > 504 thchw waau s 4 s aoohe 2 RMiaw utt Ik m MoonRe 

i 4nv C 5 -a, s I ' ! > t v. v t e, 502 aiswp^ hwe^ t 

i s s . « da « «^ ! ^ ! <- R 

x s applied awhe t-ont earehi 54 ehRhe switch S28, ckxhfl 
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i - ^ t n S« » t v. * > > \ > v s ^ 0 < s. 

102, 

I he Chst driver 5* k> i s. , V 

I Hi > - ^ t * \. t ? I K a. R 

u t Pi 

> , > , u s } » «. v h \ »jh 

. (if 122 of the RF amplifier 102 ihai is effectively arnphtkd by the ie-e driver 504 
and trie RF amplifier 102. 

! J , '« O V s s 

ill _ v si N v) i h 

* t J pa v « M * i w v ~> < <> ^ v i ;< n cm It 
, u ! s ' v n ' N ? s iU 

xeket \ j, ne \, I < ' v v « < <M to 

v i s< i 1 H t> ><> . N ss 

i , j< ot t v 0 i h * 1 I ! 

applied to the fN e ienmna! 234 of ihc swoop S2S. opening the i\n 52H sad 
impeding the how - n the power supply 54 to 5 RF amplifier 102, 

tv$^ « i s -p.. v .« k! «> » n !l 

5 t , o is. 1 i n < 

i , ^ o old e Mt >«<- \ i ' s ^ Os v t upu 

; \w K« * .oopiuod s<deh b \ <, - di * 

s s , fO t ! In < >e ! h 

- - s , i , > > i > s . < > < v i '» - 

low seiect Sigo:ds s S st , aod v sl ., rather teao high seleet sigeeb, s and \ t s , end the 
s^e„ » „^ s o < < v 1 s 

, , ^ , ■! . > » H - M i> c ^ 

mi s p s met 506 are activated ot maeUvatec )> 

a smple sjel«( t -eoei, 5 S , , prode ed on a sioeie :oatroi r.ene; yf the eoeuoiier 502 lit 
il< » <wv,« > t s s s i v nts ' 

! , v <. s ^ v > ^ o s OiU^tp- vKo eoo 
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: 

* ! ~uo it thet ens 3 pisw * \' s t t udw „ -, o N 

sid i - <o * ! " 1 *> N v 

■ S * ' , 1 \ „ V v -S U N 

the x>utr *e in j m s s o ( k 

< t - S s i I Ot i to ><< * 1 v v , i \ „ m 

, <U,'i ! " ^ C v V s * 1 

i i >^ - , v . - s s^i. w imof -> 4 > o m kvt- 

1 v select signal a , on the cornro; ten-mow SOg of Ow * driver > rrwrarvatiog the 
fir?! driver 504. 

The RF amplifier 1 02 is only operated when a high power Of output signal, 
EF <;t ,, -is squired, c-oawrvwg energy expended by the bypassaele eucarl 500 wte a low 
powewRF output sustul. Rf >r; , is reruured 

H as ! » - < x 

< * % ; I I * - < A p U > J O <•> v b « 

j< i v i , , - f * m -'a'Ka 

from ths bypassable circuit 500 us tout a third drive? SS2 and a lourfh driver 534 arc 
eoqdoyad to provide xr RF output ssgnab t<F,. : . with a higher power level thau timt of the 
, m s 01 , r » U s v 'a* -*0t 

< > < - ,i ,«a \ \ at ut 

terminal 122 of the RF amplifier. "Fhc third drives- 552 further use-hades a control terminal 
560 connected to the first ootpct tenauofi 5 i 2 of h;c contrailer 502 . The fourth driver 554 

„ i v O is' * I ! no , ,10 0 

t v -> S\ 1 "» V! 

1 > ^ <. Sv tk W I 

wo- 1 t ^ < as 0 

Fhc operation- of the bypassahie circuit 550 is siosbar to thsa ed she bwpassa.bR 
, v0 So* o - -\ ,> - « { v i « > 1 ! 

„ d a s prodsaxal o re tirst out >' T c v sitrol er 502 a <s 

the huso: driver 552 as well au the first driver 504, uod a hav seicat eigaup 
p < j.ed a > scrotal <>> p j , ! ; -i- ? \h oatroi ?02 »ets\ oa w x»U 
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;i 5n ! ^ s \ RF output i%na K> i u vndu: 

i. * , si \ w hiM \v , i^ * ^ ! .o n ti >h 

; x - ^ oh 4 R ' - i , i i ^ 0 ' | ( 

j v j < > <>< in ,< « ^ IV C ■> v s 0 v," ) ~ 

of fee ofK < 502 acti vating she fourth dnver 554 as well w the secoad driver 506, and 

ows i \ '< ■< > ! < v rdf o; trie . bfn 5 

inactivating the third driver 152 as wed as the first driver $04. Ar, Rr output signal, 
RFotn, ?s produced <m die oxttput >> 4 SSS of the ihird driver 552 that das beet* 
* ■> >"k aoieR by the second dnver 506 ! 5 fourth driver 556, 

t } j X < V X i N 1 i, 1 > >K 

„ n * v t « i< . ~( . , 0< , 0,11 ^ 

mot? power efficient 

Nii.il' i v < >C > V 

! x l! i , < i > i 1 >. v. N > ' , i <• . t SN S 

j 1 . > ti ! - ! WUU t i! . t v I 

k > . hi v Ctt is u id N o ' i 

,T (Vl s 1 and , within die respective preceding stage 104 'n. final stage 106 of the 
RF aosplifkr 102 awhile bypassing * hi amptider 102 drsr-sg a low IN isutpot power 
condition. 

Use swbehabia , dynamically adaptable supply current circuit 000 includes; a 
ovl v. a" b i\ * i - o> v 

1 ! > , » ) i s ' v 1 v i }V * 

< s , < \ s s > ,n - m dit O' V 

well as the desired average RF output signal power, 1 and thus, die desired supply 
p -o u: ! o v f * > f ! 

t I \ \ » ? ©iter 6S2 is connected to the 

e-Hro i-i - t rod * * * ' e- s tu ^'HotlK 

controller 602 is connected to die control tennunsl 5 1 0 of the second driver 506. 

IK t n Nt ^i ,v i * n i s , jreU 

WvC s ^ " x < v ^ i ^ a 

ceatnacteJ to O^e wttrni to*m»^i ^ N ot i^e ;w c ; -pr s > ? b r-.d the output tennina: >22 ^ r 
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*ho -o^och 528 t? comR-cuo to Ov :a \ terminal 8? of sho . .r-\- <\ , « " ^ 1 n~- o u:n,i 

0 RRl the tavneh S21> s ? <, | r <. os iiv fi< 

go^vUgeHR * ?rp { i ^ o , ^ I * ' ^ ^ n 

I , !! > : ! ? ^ ! " v i U I 

X , V, 0 -s > < s, ! 4 i ( > >0 "! ( >iV <.»^ SOU * 

\ f < i s s *<- ' ( M 

! ,i ) \\ ' h f 0 i ^ vv. > 
HIH ! \ > ! ' 5 \ i K 

i « < , , , x x ' * ! V- MH t 'V ' i \ ll' 

s;v supply eutreog R> in ?k p . v> no gain stage 104 of the RF amplifier 102, ond the 

)(} ph O i * ! * v ' ! i v t\ I 

V i , i t« ' < - 1 * 1 - 

driver 504 ui K RF arnpHRer 102 ' produce < R.f output signal, RF^,, on , ootpm 
Terrtnnai 122 oftheRF anpdifkf i02. 

IRninp . m Rf po^.-o .<> d > <n a, , u roa >•■■ 2 ;^ , a > 

select signal , S S£U , on < >«. second output teooioai 008 of the controller 602, a .o a. low 
P v< k ' i ! - , < a wro On 

o ^ ^ •> <. > . > * <"> t * ! > >u ho 

U \ \\ j ' \ "V i \S - < ! , N f N<. > 

i] .a so t nuho- ■ ' s u ^ - > L RR na 

O H , > X » , ' i > * > f 1 

. s a > t,s ^ ' ^ ^ v 

;h ot I >h Itini iO * > ' ' * ^ - > ! ^ o 

K i v v ' ! \> 

K t nnp a Hon R? «. ««' N l> w n ii 

aoapvabis supply eurrssn ^ . a 600 cropi<<ys a can-eaf i > , signal detector 202 y 
axid the signal processor - of the feedback control loop ?R aiong wsth the controller 602, 
to control the ewretrts, 1,,. and 1 to the preceding ::;oa stage RSa aad Rani garr? 

Ni ;|< n-R1 fa'i " w oi ' < i > s t o v ^a 

u eetedto so coi r < n-an St t\ gnaip ess SO The c 
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6iC produces UK- control Signal \ ,<.m iburib output ivraumu 612 of the eouttolter 
602, iroboeaemg the zomxvl and eavdope h"i„ signal, S TkK<: .^, v , 00 the second input 

M ! \ n O , v x * I* «. l « "v. v > v ,e\r „ 

> fv ago l w VN "> > ^ i s >^ <■ 

con-em signal - produced oo die coupling terminal < of do con-erst 58. The 

amaai processor > determines, scales ; and uuegraao , difference between the supply 
ournon uaekjog signal S Tm .^., and the control and envelope tracking signal S- jRS . <: . R)V , to 

» ! i c **» 1 ! v H o 

} < < C x s s ioJ a no St«n^o- - sn;n\,eJ » s , ^ on >d I ■ 

0 , t - 

AS ck.pt in Fig, 22. a switehabie and dynarn;c:iby adaptable supply voltage 
cannot 700 , tk bte hypasaabie circuit oi as configured in \ 19, and the feedback 
COtfwi v ^ . I* ' o u *. u f } 

uu| m\ p < r v v s s : * ^ 

$C OSN o f ! « * jhn . . \ Vb K 1 '^ 1 >»s u 

^ N . osuhtiom 

l\ K M ) h x k'* ! boko a 

vV? U < '< e v ! i .n n i 64 b <. kl ^ ^ 

desiguabug signal X in input ' n RF power designating signal ll, y o;m indicates the 
existence of a logo RF output s \>o \ condition or , low RF oopou power coodiposp as 

\ i l v. v (. tpj.1 

> ■■ \ ,. ioa uonovde: a ;; <. * vx , , > -pi i "co ^ ; ^vO v » * > 

t m , w ' v > <. a e 

s a * I0 . a 6 *v< u\ „\ ^ » v , < e ot«p 

t Maxj\^ ! -Ji. Ipl! ! " ' ! x x r 
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< ' „ v so the pov>es ro PCI >N c i,o"o - vt 

* s\sva N \ ! * ! * t ^ 

l'Mk l FJ < > - N < - 

t i i I x I s h< i 

, ' v 0 ; * „ , s , U \ S , ! , ( 

ins ' ; 04 e,e meet <a>, i s - o>oh Im^s ; ' ! e e^uO ao s> t \e p^aa-scx e -n/a 
switch sit-nas. S w . on Ok- deal output knoi;u! " ; " The logo switch s;gosh V, . is 
> ! t« - > s - < ^ 

h supply voltage, <. oo she power tenouah 3 la of. she Rf amplifier N The Rh input 
signal RF ;;; , oo the input l.erm;oa» 5;6 of the fast driver 504 is anerdified through the firs? 
i.n <- ki . * j * » s , ? ou 

1 " i 1 \ 

Daring a Sow RF output power eouokiore the costroher 702 produces a high 
s« |C£ signal S d <m 

se K m! i » M i n k k> \ itctfce 

i .h « ^ n !v h v x e N M \b < > k s 

low switch signal ea the third output teoahak ?! 0. The low switch m s d S sw> \ 
l >p ( tx < , < t \ i i ; :s 

♦« , i >> « wvi iMohpn - in.' >, e \ H h v 

o, u ^ > a d-K 

v ,a\wo:'U I ' < » o< 

\u , to h ^ < ^ ' «« M hole- oh! 

n j < 5 * > ^ ' * * > i\ , , , 

adaptable supply enrreoi circuit. 700 employs Pie rogoal x < 2CFh voltage detector 304, 

\ !„! < t v N t - "> f X 0 , ) 1 i >\> 

^eomrrd th ^ v< go, ■ * ka- j * noma 5 me K oh tier 10 The 

ho' ) - ^ v h ' v. ! c 

t<\^-<\ > fe-r ail x, h > * e I s v - a« s < ro o< < 

,1 . s k « ( « * j >r * t i ( ! r ? ■> < • » 

v t*mo iPJweHv**"^^ - ^ s n-S'-" 5 e,^K Kmi 
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U ( ! v ~i O^UOvJ oo * <- 

if <• 0 gC t < fi|: s v < > ! i > i ' ' ? C - 

*• v *m 'Hi i ! < w ^ ^ ^ Mjkl ( K-hs-Cv < k 

*. p> k m -1 ^ ' h v w \ o h ) ! o-u 

,1 s s ! > <■ < Vv 

lacking s:igaal S, ;RS< ^ 1V , and the aoppb/ wdiage tracking signal. S TSX . VS3 so obtain the 
P , f _ t t v st i - -so- - N 

The dynamic gate biasing sgnod. - is applied to the control terminal 310 oft.be \ »ut>\ 
power ioippiy 302.. eoruroding; i supply vodage. v on the power texrniosl 312 of 'the * 

S.Vtphi 

<. s sap *lv sop; 1 v. > » 

>KP 1 t ' ^ »K 

kadbaeb cwrool oo > ?K ;r v ea a f -"a «„ a aad x w-.-ebavd vomroi » ■% 303 as 
, < 15 k - j a ( ! K "ipiil] ^V£ 

V < ' W tt^Kj, 

V )?(,! '\ ! i ! ' ! 1 i 1 ! 

t S jpp I J x 1 \ is -5*3 

a x ^> - v > < ! 3 

Ths swdehable and f j * ! adaptable supply current and voltage < <. i 
S ;a3as , , - t -< « n M 

V >. V 3 * n <v 

S xro; n s indicates d>e existence id a * ' -output power condition o a tow RF \ * • 
os m lit s\ < s s s, ^ v ^ 'Mi a 

v < ! 1 ^ \ ^ " - > ^ f V V it 

J v \ tj ^ it \ 

v S v , \ ^ i v v v O ! W * t > ' - i 

v O V i ' > ! ! i h ^ 

O W v v O \ v Mo 

% \ is i i s v \ 

oi i c v> n ! v v te.eo s M r>f s ' r Ksvuk 

, 1 5 „ i t v 5 > i-U' H\W ' s 
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i \ i J X> - 0 \ ^ S S ! h | 

ol V - y- v- 1 8 8 

< < * J > f> ! 1 5, > 

, > i >t > 1 \ \ *H ! ! t 

switch signal S^,,, < she third ampul tennirsaJ 8;0. The high switch Signal n , is 

* , M i pi - * * «P ' 

v j V ^ (H- , i N Phe R! 

>tx n t. » < . > l > 1 H i h b 

fet dm et v s < i - , < on the 

outpul o no u.* oi - B m >biki !C 

V)i •> S ! j i < > * < "* i 

select signal S H}:!J - on the second output teraunal SOS of the controller 802, and a low 
select signal, S^.,, oa th iotoui > ¥) ft! eontmflei' 8 to activate ths 

MO f n n >uH . O'O t -> < « - « hK ^ 

\ S S ) ^ i ^ 11, ! S <Ji N 

<-,n N i , < ! > i - <> , < , - n J <:\ n 

< « r u > * v m 'o ! ifM . i k! 

H { , i , , N < > « < - 

- n T X O N C M , * 

¥ , v , * n , !v i i 

I » » ( < \ - 1 v , , * * 

*«t t v <!<0^ „> 80.; v << o UK - jT K ^^'^ - !! ' ; ^ a iA„ n * ^ >! tb 

\ i fhe controller 602 m* <. > > \ nh ecccetcJ t< 
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UHf v> > 1 v <> ! SO ' > V Hv- 

t ' ith N > > 0 ' N % * I I' > s ' > U0 

<. w^o? « „ ^c^pe ! - v ., „ * i v x ^ •> nrnnuei " 

processor 8(1, The et i n is also mflueace* 

r p« J ! , ii > ! < ^' \ i 

signal de;ector 202, The supply cuoeet tracking s n S v , on the \ input terminal 
85 of the signal processor SO is influenced by the sampled supply correal signal, o 
produced or; the coupling terminal 84 of the canon; detector 58, The signal processor 80 
* v en nx s n < * ^ s . , > ! ! ! 

uO £ s M ' v ! x V N * 

n j i , i - i ' ^ M 

, , f > * > , in-' lb \ 

amplifier o controlling the supply enrrems, * and h f , a ( , v , » > gen stage 104 
1 gam st g 0 « fbo RP «npiiftet did 

Daring a high RF outpo; power condition, Uie sosmbaOle and dynamically 
\1 pmH s > i i n > > sa ! 0 N {° 

v o i . d o •! aV\'i - N « 1 > \ 1 ! 

, i . N i« , n pn v % eluge. \ , on Ok * . > f u I 1 
aorpbder 102. The conuolier 802 mciodes a a Ah output nueamai 814 connected to the 
1 1 > pout. ' t ^ " ^ >i s-ene rn ^ * 5 to . * 8 d » ruvs -h 
eeruns » » \ : . on she « • . N - : ^ * ^oiu- S-ojy u j » 

s. V O 1 V V i J 1 ! ' ' ' 

s ^ v > < t < , \ \ > N < ! i 

< s px o s> , \ ca 8 ! n v. ) ; < > 

i !X S i^,, V > ^ 

e'ubeonoroiN noepnncs. ibe s> < Heroeen see eonnoi . civser.oe , i my 
1 ! k \ ^ ^ o , K " o d' ! »' d- 

bdisrng signal v w ' Oho outpni verunnal 1 1 of Use signci proeesssu 305. Tbe dynamic 
eave binsjup sign&; ; S )fm , is appiied to die control rarrshaa! 3 id of the vadadle power 
s n < ! > ^ r t . r r > O ! i 

-stage 106 of tbe RF a>npht$et 102. 
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W J » V , - 24 x "K* ! > \ * <■. 

amplifier .oxuc effuaenOy and imeady by opansdng ths RF a,trp.miwr only during a high 
R.F ( \ \ power condOmo, wd bypssising the \ anrptfder during a low RF output powuf 
.ovw i> - ~ ' < ^ > , < iv\ Oil* a;\ 

? he bxpa^ab dread 900 includes s > - switch * having e >,rt terminal 

M <. 5 i i t i > i K > ^ 1 f v , s ! 0 * <- 

< output teomoal 020 The input tenuOwi 918 and wupio , ! 920 of ihc ' w>\ 

i | v < 1 i ! i "> i \-, i 

< is ) i •, ! f <\ ^ The 

input temdnat 924 >! output terminal 920 of the \ ^ switch 906 ore sp, % O 
o» v v to the output Wmuoai 130 of the driver 101 arid < RF output terauoat 940 of 

the v^pki et jk t KX> ; he m I swnch \> * a; 0 t „ v uu ^ k > < '< >o uwpumtsveR 
, t a !N S'o *^ ! 

wuaaO a f I 1 - 

anmidiur 102. lite fend swnuR 90S wdun*- an input uveno.d 930 e- snnccnu:! to the 

teonsm 55 of the power supply 54, and an. output terminal 932 coaaecfed to the 
iiuw-r terwuvai n2vURhu Ri unphrRu o RwmmrJKw « tak>acafiu 

( - O n 5 V ! U, ) 5 vx > , O > 

\ foiiOh ;U i ! ' < v\ 

circuity 1 h- f'uoh -uou -On in- h' I sr. » pa- na.mou. ! 'u- and ^ ompm mnnuw? " 10 
K.,- we ^ ' o -> i ^ < i N ' > v n x , 

W \ i > ^ i n i i i U nd 

t i ^ 1 - T * ! v. ' 1 i i 

I \ ^ v \ > < J s 4 R 4 - I tK v Mf « * 

t v - ! > VvhKh ^ Rr power des s \ , , 

(\u the existence of a htgh RF output power ^ - i r a RnvjlF output power 
v > ~ j i rr ^ - - - "° i > " 1 > 

i. tn»i0^n'f i u e« 1 ^ v s -\. OvwO ^' 

v,oj ovl a nu > 0 5 * ^> u ^ r I'u 5 I ~ o fK ox \R 
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Oi> t r <* ! „ I i \ *> < i i * C * I < n tm 

CvHplf { UO i t * «. O 4 1 v . J 1\ 

; K * v., j < - > ! - * S ^ H vOl^'" 

The handset or Wld. tentorial receives the RF power dexignadng .signal. S K?m;T? through as 
mponenoso ! w i-i t'v eomo-Her ^iF >u j > ^ f-^.u^JiW 
A s , , by M RF power designating signal S m)!;r me controller 902 produces a high 
i the rdst ? v select 

u i \ , * * > <■ ! v ^ ' " «4 ' < 

> i O, Cin. s< ! ^ * H « s - 'd lOUt* 

cvdfehOO. Hk Rv- -s>dwo puv s S, - a , ; pphco o> t!v eoror>a icnesc »! <»;v 0 , 5 p e 
second switch 906, thereby opening -he: second switch 906. The controller 902 also 
u i i \ a h:pd switch g> ~ N * K * output wnnnod S ofthe controller 902- 

P s i - 50 9s s < < - •> - 

ltov'\ td < * the third switch v! u providing w ^ of power worn the power 
soppd M to ?he 99 csopObet 0 6 

The driver 101 amplifies One RF input signal J?l„. and produces un RF su-nad 
R! ' on th, M oulfn teens tu -0 o Ow drder 10! Fhe I 
du <n n do c? > * * ■> s s v < m w 5 * 1 to , Rl > x .v I w uk k 
i.n- . k 0 * v Pi » * J 5 * v>v n 

switch 906. The RF toopimer ;02 amplifies the RF signal x » produces so RF 

> » M - , l 1 i ' >N < C ) 

O * t ^ - i , ^ » v. ' ( J* « » < - ' ! ' ' * 

Kt , o v j « ^ ( eRt t\) 

ampirder ch'coit 90d. 

K ^ K i 1 WO 

t' v-n s„ i d-t„, » ^ p' x ,e ! !vs .\ oothe 
xec ! ! ciopct onout 0 ^ l 4 ol c u» ♦ o . ^ <!! .\ -0 o \^ * c< ' „ >^ n , ^ the ft v 
ti > - , > 1 is'. ^ wn ^ u \ 

m rr? ^ ~ f t.bi cood switch ^Ote s closssg the sc $d&« ! dhe 
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< let jgn S pphet h >mr rmi 22 oi <<n mt< 9i 

Or v n f 0 tonrand 4a j 0 the Reou <■ I 1 Oe.oera epe-aee 'bo drat c > 'R- ; ar-J 

j t f " ! N o ^ s - ! N OS < 

id < )!l 5 ! ^ $ $L S ssv , is applied to 

< t > 5 < v i * ! Si S ,i ^ ' 

e i t > fee flow of power from , power supply 54 so She RP amplifier 102, 

The driver RR a;«pl dk« the RF raptu iogoal PJ-R, and produces :ra RF signal, 
pj ! > •< 1 ^ «. * ^ 

through the open first switch 904 to the RF ampHfkr 102, bat rather passes through closed 

1 1 w 1 " i ) ! m > ! R >t ^ < < t u 

p ( \f I < 1 I > ^ , ^ ^ < 0 - dd 

» , S Mi 1 l > {» , v vi>{ < - 1 ^ M - H s al Rl 

ouvivi 11 ! , Ki u»> t «. ' a R$ 

, r-'a * Sra 

A, te nacneh ho cut c s n s ' 5 d 

936 ear* b< * „do>utrat! wspeciiv* j»wu >ea9 S , d Oy R 

seket signals. S stU aua - tether Uu* heeh select stpttds s VJ , ^nd S„ E , „ and the switch 

% h V - tl ^ ■> . ! - " V 

Mors altstraaOveiy, the controller 902 and the respective swhehes. 904, 906, 908 

' S - C < NV,\* S c < S lO.- Oil 1 

of the eontraher 902. to Oris case, a coineonera such as as; inverter cat; be placed bei weort 

r s t s t M > v ^ , P, < < ! < >s< ' I O V 

N s s ^ ^ { N ; i i f ii > S 

In .aupRR; »» s u » « t ^a $ sv,,H 'ifii !^,o 

?s icraeied orarservitig oiup expended by the hypassabie cdrsan 900 when a Ru 
^ t t re > v N , <\< t 

i Re Ok in ^seHa ^auts *«*»,tV svfs. the Roas^bh mum ^)0i.aohe 
1 e/eht v v > c c ui 00. 30 ~ N espeeOvely depicted in 

1 « H " - ^ e, 

l h J < > Op s " i( O. s r , r f j < 

1 ^ Rp ptnphde . < s i > ; v ^ v ae eroR 4 



so 

- , > ^ '**WCC'i & "V ^>> ^ * vi» > O v v U> v. >, s o 4 > b 

5 ><><.?« " ! ft . ■> 

>! ! if > » v ' 

■>pCfdoU >> 
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M ! > S ., ! -I V 

producing a r;goak 

n da n i ! 

oippd ■ on eel 

dfikrrreaeng the ddfewnee between at least said .signal aao at leas! said supply 
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stage aid a hard gam Mg;e said power provided to said RF amplifier produces a 

fu i\ gala stags supply eiareov t said preceding gam stage and a final gam. stage 

supply eiinwai jo said final gain, stage, said supply etaraag track ing x;gnai radicates the 

H > to said gate biasing signal comprises said final gain swge supply carrettt 

> ,v Pv »> j»<« o » v 1 
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signal to obtain said gam iwwmg soma!. 
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tenmoad, sad or; RF omplukr coouol renmsmk 

s , s \ utpsu r si, s s n •> > - 

ootput tettoioai , k v. v coupkd to said RF rr " power \ 

a feedback control loop electrically coupling \ RF aotpuFe? power tennioal 
10 n < > < f > K U< ' 

FF j >o 1 5 ' > 

sod wFu control - composes: 

a mxtttA detector having a currant detector input icreunal, a current director 
IB output terudosF aod a current detector coupling a i said power supply output 
u.n Ui ekcmcaliy coupled to m 1 auapbFiet power tomnnal through said current 

^ i 0 < - I v so - * J o sand fcl 

> orPnw ^ , v 
20 v i o > i o 

a suuca o:ec^ -a -a N ? - " v f » » 
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detector coupling; terminal cdecineaUy eonpk-d to sau! signal processor first input tormuuk 
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2 5 ao < v m < , v i . > 1 < 1 ! "0 

control terminal 
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a cummi detector havmg < current detector inprrt > to;:.;: and a >. i ^ detecPsr 

I 1 ! it i ! i I t i « I I \ ( ! V I s X 

smp! & powe teml?; r ; 

h cortf ( Hhvji oi i s i pu mmoned 

a. signal processor Parang a signal processor mpui ktnmnal a signal 
processor second input, terodmo. and a signal processor output teoTUPao said current 
detector output ienrunal cUv: k J 1 . cnupled to -em signal processor first mpm terminal 
ai 1 ? > ' < s \ > , > 

terminal, said signal processor output tertrumd electrically coupled to seed Rf a;mpiim;r 
control terminal. 

said oi v a r ' comprises; 

i prccedn-sc , i p,wMer i \n w.aee eorua termm& 
said u i,r ganr stage posses terminal electrically coupled to said current detector 
u >us . < ( 1 » ! •- > 

preceding gam stage; and 

l5 nu i , u < ( sus 

supply output termimu clecpm&lly coupled to said final gain stage power terminal. 

} g. \ ^ ( % \ > 

stage, 

17. - v. > > 1 ■) i( K 

s ^ s e v a. ( ' i - 

1% k ikftfablc I K \w.c < mui pen < t< f <> er 

a current detector compi irrem m a imad t < < t pri 
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21, < H f ' Jl) ' , 

! 1 ! ^ > j- S t 

vj cttrrem detector having a e«n£.ni detector input \ ' ^ a current detector 
output ^ i < ' « concot detector courtee" tereuoaj, said power supply output: 
terminal sketricsny coupled to said R.F o r ! Ut power teneuai i < J> eaid u* \n 
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said feedback v. m (< loop mrtker eoniprises s cocci or a detector having an envelope 

vLutlor fepm w . , 1 at) envelope detector output to and aa envelope detector 

o i > tenfeaal safe envelope defector input terminal , <. U \ coupled to safe 1 

t > 0 a r, 5; i no s s - a u v c J . a> >o > v k 

.fe air s . * > n 
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1 1 tu f input terminal, an envelope detector output ^ un and an envelope detector 
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RF .mudiP^ 

producing a >;gmd: 
< 1 n < * . \vv it o 

S supph voiPige; 

Jercrrony < s . a w v. a , , ^ , ^d k 

varying: ^a.iC: supp; v vopsge a": proportion to s>ad csiissrtg sagoa;.. 
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bePuon A', loan sdui ssgaoi and as , o5 Ml 1 ': * ^<'$o v- - <• v <Mm-i vnd 

biasing signal. 

v k > Kt oa ' u <, i< Mep ^ nk^nw 

IS I en said at least said sigjiai ati said at least $ dsuppl < g traetom 

4 

>0 , s r ^ S s s ,» . , 

^daamu: the de^ared Mol oi'^id * >x^e 

20 

rhcmcibodofcia«n 6,fcnh com s gthesre < ippipg a modulated 
R;v^u. ^^,TA«it?ttnmjio;^yJKf a.mpa-Vv o ee -redu^o Ri a-aa;h ? ^g > 
- ><x> * , R x , ^. 

wherein said signal Is a com?<:d a \ envelope tracking signal < < both mdioaies 
25 ^ \ v. k . m $ ! j f M v. , 

envelope, wi said biasing signal is a. dyoamk biasing signal. 

31 . m method oi uv 1\ ranhe ; compmina . sk T of applying a moaukfed 
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kvd of said modulated RF envelope, and said biasing signal is a dynamic tossing signal 

31 T , ~ hi Ik sKf 

applying a pbasuooodutaied RF signal > an input terminal of said \l\ 
a p „ no 

Oisdisbatnig the phase of said pbaseooodabOad RF snood. 
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O i K 3 i S n iO Jo.l^lt 

.supply enmnoo 

oeu? nm an % diflkonos b t t at least said aoodier tracking signal aad 
teas* said supply eurren; tracking signal; 

scaling said difference between said at least said another tracking signal and 
soid at Feast said supply current tracking signal to obtarn a gate biasing signal; and 

varying said supply ctayeni n proportion to said gate biasing signal. 
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35. > method of claim ^ further comprising da? step of applying a modulated 
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o - t 3K i < avv 

o a-rcca said Signal as a control nm envelope tracking signal that bestir indicates 
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means for varying said internal source voltage with said biasing voltage. 

37. .■>>,< i 5 i 1 ' N t ,! 
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3f<, Use adaptable I >C oowct eon\ujn:au-m amp! fsea <, u s t ^ \ s an; •*> v^u-jox* 
said voltage \ a coxmol > * * s tracking voltage s said haasang voltsge « a 

h ,M tMJ i a. 
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comprising 
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maaes for w s another voltage: 
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4 1 , Tea hi ;f>:,-.\-i\' DC power ooasu;-npbe>a aropFber cnuyn of claim 40, o boo-as 
saki voltage ri a control aackiag vodage a,ad saal aoodser voltage 0 > coaooi 
trad mg vaHage 

42. \ „ ,u.\.v^ N '^n m.MMo > s no ^ \v 

< > ,■ i- > i< « t - ,i ^ ' „ -v. - ■ - ' O X s. ! V ^ 

control tracking volutes, said biasing voHage is a dynamic biasing voltage, and said gate 
r^s * . n w < r a > < < 

43, 0 £ t «<r ^5 

, ! S 1 > i 5 > > , 

x t r . x , ! < t >~ 

> * | . r < f ?! , 

variable power t | > output terouoaF and ao an so * ^ St said variable power 
ripply output terwauat elceuwad y coupled to said RF amplifier power mwi **u 

a &3t feedback M-i r « loop, aaid RF > ^ a power temunai eieetticaiiy 
coupled to said variable power supply oo;Us'ol terminal ihtrntgh said first ioedback c < o 
bop. 
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mtpnses. 

•v< * V , i > N ' t > i < < f 

detector output terminal stud voltage detector i ioroonal ekeuicudv coupled to said 

R1 anplbic? pow i tons tad 

a cooaolief baviag a controller output teouioab a 

a ^ - n pisxes ^ n ii. <i <<k !! > t 

as sees secoi an e - a:; utpia toroeu 

i - t < v * 5 ! < f £ t a > 
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to > t mid said signs! processor output teomoai etectacediy , 5 s to said variable 

po« ~ upp'v eonutd Set < ; 
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s;dd tir.« fot-a sake JTitio i 

a voltage aaawaw having a voltage detector ianes * a- , a voltage detector 
vOtawtoara a v < ' < s t 

torradati afectaeady eoapkd la - variable power supply » o< wradaaa said voitaga 
Awwa.MK ii ^ a ^ coupled to saai N artredder power tctadaai; 

a controller bavuw a "> > <U oweat <. > u> and 
n i ?' > \ 1 !w ^ v < < a i<fl wee 

I a v * x second inpat taanuiad > a signal processor output ternnnsa said controller 
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x (v . < a a> o , v> > aw — n ^ <. so * i - t 

inpot tamdnad and said ssgeai proeessor oulpat aannaa! electrically cwupled to said 
n y w t a 
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nu>u t J v ' a Oi < n 
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s J s ,? ^ > s 1 

50, tK. >ko\ ^ ! 

said vodage deiactor comprises a voyage divider, said envelope deaasror eoaagnxsjs a 

>Uii ''e *a, i a , ^ * a . is a 1 , o -o 

ffljili said sigast processor lirsl iaoat tenaaai! <. e t coopled to the noolnvamag 
hii aarminal of aaat ddveraada; oeeradaasa aapdffiei, s;ad ssgaai processor secoad irj 
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* , N > S i > i . a > t 
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52. The adaptable DC power <o^un>r?>o-> amp!- her em tot or mim 43, wether 

< ^ . v i << ^ w « s €0= M o t J > p * m eo^e 

te n o * w \ o- ■ < 

5.3, 1 "f< N > <. 

a \> ! •\M!H\!;i' .we detecses mpm aw wwl w>d a ^ » sap, 

deacon < s f * v nw said voltage detector input «. w electrically coupled m said 
1 1 sower ( it 

a eootndte; =1 ^ no. a eo^.wd u -<wpm w:wed aad 

j < • < > s - > Xv. SO ! \>J 

tetwaeal a first signal process second > terminal ao<l a m signs! processor 

< i I < > c w n • n;;; eessot 

hoe input tetwaeal seal voltage detector output terminal electrically couplco to said fast 
Signal processor second atput terewnal said > signal processor output termkal 
' nw ml couokd to Stud <r^\ power supply control tennuwl ami 
son ioo. empties 
- t J < m iu e i i - o m n 

detector output terminal, end a eternal detector coupling terminal rend variable power 
supply output terminal electrically coupled to stud RF ampidier power n wo through 

,m v ' - ^ i )i 0 a s i i 

< j v < x dy ouu ' ? ' ! x 

coupled to said RF coeaw gewer terminal 
stad controller; 

i signal i mcessot in i - N 

terminal a second signal processor second input terminal and a second spool pewo-wot 
output terminal said eenen! detector coupling terminal electrically coupled to said second 
< rst inps £5 d co >iler output terminal tdeet caliy c npled to 

said second signal processor second input terminal said vohage detector coupling terminal 
electrically coupled to said second signal processor second input terminal stud signal 
rr< ( >ov, eettua "O'w' eaaw-ww vO awe v x-uo iv aun I duo e> PM fetmanal 
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udv~e v^j > 0 g <. > > OS'OVr C-UaOOaO i v'OC ,\ deUMoi 

oa. eg- on i „' »«h i KsunaeL <a t v a dofeUo; ^agou* tcroonaL i 

JEW OS >|ViLk k"v.O ? 1 sta «. x i i\ 

coupled to said RF aogabdcr output ieraansF sood envelope detector coupling ieoouad 
ekutneady coupled to ■said first signs*! processor first input lerounai; and 

wbcK-ii; saai second feedback corarol loop Father ananases said envelope 
f * < << ! 1 , - ! , , ^ u s s v n i 

-» - ! i 

55, > U \>> k - ' u t * N ^ « <v ( n N a 

a preceding gain stage having a preceding gain stage power too, 
said preceding gam stage power ternuiud electrtcady coupled to s > current deteclof 

a >i > - h s < < i ! ! o * . , ^ ^< v>3 1 

preceding gain stage; and 

. ! ^ . ^ U, ^ M > 5 s go \ \ <. na I St W l\ 

piiwm supply eoupm eernanai alsctncady coupled to sea final gain SEage power terminal 
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i s on 0 > » v g r s , „! s is P v > > , g r - 
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signal processor second raput o i v a? <.<M' 0 1 to the nounwerdng mprg 

An \vK 0 „ v! > s ^ > w; 1 \ v ! v ^.^I^.v-v s so m 
Prnnonsi electrically coupled to the output tcraimai of said second ^ » i operational 

is 

38, > * * x ^ - < 

<. eonnoller composes: 

g tWmK converter said control processing unit - v't coupled to stud 

:15 On n f convenor through at ierng one digital control oi c 

59, \ni < ' 1 1 1 > 

J\^iK -<< 

amplifying 8S RF signal through a driver; 
20 > * V 

throogd said dd amgdfrer it; response so a d-gn d 4 ootpot power condition: and 
< i < n> I now of power t sard RF ompdfior and nygassrag thdher 
^ ! i k <^ < « > , ! ' n>r* 

pnwer condition. 
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method fo h f he steps 

producing a signal 

3D p*>>uc . f " * < ' v 

supply cunvon. 



wo mmmz Krrtiswwo* 

oetcio miw a o „ v>k > s-t ^ "i" ,a 1 s ..a.d -i! i>. v. !ei see \rpph 
„ ™a i > i w eRI 

C>1, 1 > a <> << ^ » 
h v de 1 i a 1 
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n * s the desned lave! of said supplv eoxtea? and tin; present level of said modulated 
RF eaveiope signal 

63. The method ot \; e;a 5R vyhereia said power provided to said RF arnphtRa 
pi si k .a supply voltage aeross said RF amplifier during a > RF output power 
condition, ihe method mnikt eonuaanug ;he steps: 

producing a ssgaal; 

va *n > ^ , e a < h < s „ * a d> s U j v v l< -e- ' 
•supply voltage; 

^eteruriraag the ddaaeoee I ^ » at least said signal > at least said supplv 
vodage -making signal i r a 'biasing signed and 

U ! - * ( i _ vU 

64. , •> ^ <> - v < v< >' 1 ^>'r! 
, v 0 , i n a e no m,, > ^ < 

65. ! I V*. X v I NX 

wvin i n o \ ve< ads s i is s. mmk i king si 

the desired love! of said supply voltage and the present level of said modulated 
^ , i o \ 
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66, The method ,m.:'s« v therein said power provided a> said RF amphfki 
s > ^ j > t x ^ ru h n - \ \ J 

- , i 1 n Oh i tv >n 

pf> !t . \ „ , I 

> 0 ' t M! N » Si X v v. S 

detanvnniog the a „ between ai least said aoothsr -» i >' and t least said 
\* op \ to uspa ' 

, , < « ^ S < x S , , 
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ieidno s*ai u n > j a * * < 1 ! ^ * 

68, > i > I'miJK! i I 

, !f x n r> < J ' ' !^ 

* <. t > *• desired level of said s< pod current and the present level of said s a mi u ! 

t , S > <> <• 1 % '"^ 

iodicadag the desired s of said sopph voltage and doe present level of said i m' 
Kf xa\ kna ! ^ : 

69. » < •> ^ U s r i 

an RF amplifier; 

p Jv i x ; - < ad 

vKAtuoL- e » < vd 1 a » 1 P » 

a, a v v a v <• 5 1 ^ Oi >ajo 

povaa eosximora 

d *< < ,i d kl 

*w|VH o,'^ ,\ ' f - ^ - R> ooa\ oa o * ^ i a ^ 

Ri otp ndo 5. and 
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means loreleetnoaPy coupling t output of said *•>»>(. earnus to the 
n nd 8 aphiso; o > - < w v. < ca! N 

during a low RF <aupui power r-eoahnma 

70, i d ! < > | v > 5 v t n 

raasas produces a soppiy voltage across said RF asnpiifep said power eaeans is variable 
a«d has i Internal source vedage, sa;d adaptable DC- power ( i a |i' . <w m 

i l i "< Sg 

names fox producing a eeaafo oasfooog vabaga; 

raeaus tor producing a supply aodage iraeldng voltage; 

rnsans for detenaaang the difoaence eenveen said eavsiopa iraekuw vadage 

it) x w v - > , ^ x " * 

oaaua < 

:?:'! , ■ Tht 'idaptadk , - ' ~ 

means produces a supply vokago across said RF amplifier, said R.F signal is a oaoaokned 
RF - >aa 5 having air RF ambulated envelope, aaid power meaus is var iable aad has sn 
m o v >i& ^ > i er t txip&i ifa ciraait fo the 
coo cm rang 

;rru::; a a p -dwung = ~ ; er . - gv ir as >eaagw 

a > a ; i 5 < >i k f. , 

iraekrng voltage aad safo simply voltage tracking voltage to ghtmn a dynamic biasing 
\ ullage; and 

x 5 * x v „ n a , a 

sausage 

72, ! he o -rpaaae i C pa * a^ . ? \ ar * , en a . m v ^ < ; ^ < a o v 

v V - < V p>K jl i J M "! - i > i i N P< . 

, ' x . amplifier ahead fariher eoapmsssag; 
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C . * JS I { < ^ * ^ 5 ' ^" < V, 0 

? to i *-K ' i ! r -i 

snsMss for betennunng the >>v\\v between said eonno! tracking voltage and 
id\ ,v "> »J i5 - >^^t<s A ! 5 > ^a^olla,' ood 

73, I v 5a " v S % v v l l U i O! i ! >!Kf v- X*i 

means produces & supply cnrretd in said b: aeebtn; ... Kb \ - a a xuodidsted d ; 
i j < Rt \ i s v v ^ < < 0( 

. sscun timber c< mpnsifj 

ovaoN for a.odtano; e -owrJ voxe^ne n.a'Me,' voltage; 

roe . a -v - 5 e < - >n i o ^ 5 i a \o • 

mean* for determining "a biifonence K « <^vn said ermnan and eaveaipe 

tracking voltage and said supply eanao; tracking voltage to obtain a dynamic gate biasing 

voltage; and 

means for varying said supply cartea* is -proportion to said dynamic gate 
biasing voltage. 

74, ha uiv s ^ >< « ob * vu? 
means produces a soppig content in aaai 'fob *| t xafo adaptable DC power 

C0» < < i ' ' >. v 005 O'iPv ' 

i a \ for prodtaatg so' eoaaoi trackroe voltage; 
means tot prodactng a supply x « voltage; 

» « a * vj * i -*< o aa 

vabage aad sold supply entreat tracking voltage a< ebon t agate - eg voltage; and 

means for vary tag said supply entrant in proportion in cad gate biasing nnbage, 

75, Inv h e 0<"? v > <• wr < u< % 
sWTii g v , , i t e - f * vanfovdki 
comprising; 

mc a j tiv ~ ad s ot i >M.ui^ apt 
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s , o\ «■ „ ictvnoc ivws^a sc v ! <v 

aJv-m^ i i o>« v - rt * It * V>'tc * vRi~w> 

vo o uxd 

biasing vokags, 

76.. A.o acisptabk DC power > ^ ,>> amplifier eircnu,. apprising: 

> <x' \ 'Is ' ^ Ul 11} ' » s ! > K UK' 

10 MrratraL and en 10 impUtw powct ina.o.i! 

a p, aut M-pplv hasvtj; * p^er -.i^pb »*uU>m tct tamal. 

* r i > s j vs t -mix t t t t « * nH i i 

i «-n u th. 2 *3ui ub nx] ut t*tni» , ecukdh i oopieo to > jud rwv; ^ppb' 
ooap imwh?: v»d sxs^c . ^ciuu tc»«wpa s k\;n^u\ ^oup eO io v *J ^ a.uoH 

ahMcw v f .atit nc<- ! hlSK O0t|<>*t 

1 Ctvuiiika J*< inc'h ' ' 5 ' 5 ,! < 

tenmnai; 

. s0\ m J 0m u b \ - < * u ^ f .oa . 1 u i u ^ ■ sov^no vi - v> 
:a.O oirtpu k linu »md second driver oops lomiml ^tecmcally coupled « said R.l 
^, > v ouu^u .!•! ui: m& 

<» . -vt >i m« s>g r Lm^ or v o ^ fc \ m <»k fu-S ..nt^it k vn»S aoo a 
ooaii-ik m\ ,\v>'v\^'v -<^o ir, Ki wv snu a coauolk !b o ouspol .esmbu! 
sai oiK oKsaid comsol 1 i 1 i -> H * output 

25 ewu » « « i , « > > > ^ *' " 

v*» o «v . I < * .r. ( . third output « >k coupled i said witch 



' . O . O \ \ gOs< , f } * ,U v . 




7C \\ , \ * 

a third dm or having u tPod dnvcr input 'cmmui » Pino tr\ or output t«:rn»nul 
md s thkd driver control terminal said third driver input texnmuil electrically coopkd to 
x -\ KF r.'V\ output " noutv - v o at na-, cue of said cootioder first output totrruniri 
and said controller second output usrxnujal electrkadv coupled to said third driver control 

\ i srvui ,nl 

a louttu dn^- h o sue i >oarit ^ u nam: ?om\ * < * tou-d, or vet output 
^nmal ami a rcu-tu dnw cootm! terminal, said tcuctd dmet meet u nunal electrical > 
coup^lovud^comidrriorM e term >k N'ud fiatrthdmu otitpn* t annate 
electrical!) coupled to s lid third drive* output k-otnH.au said at -oast m erf at* contrite* 

IS t.iv ,0.0 or , > v 



-0 | p, , I , . - v K « 

swdconiwlier first *m*tu i«raU»l is electrical!} coupled to site ffot driver control 
20 cm a! *ad said third driver control lemrn misaidkontr crscc output ?< ira 
t? ek.ctrteaily coupled to scud xeeoed driver contad terminal and said fourth driver control 



80. An adaprabk DC power consumption amplifier oncon, ce-raprismg: 

an < amplifier having an RP amplifier Input teroamah art Kf - » * > . pa 
K omeh 



a driver having a driver eootnd tormnnd and a driver a r term 



- ! ( In output teraiuuk $ ^ dr\; uteh output tmmu-d deeuiccdd- 10 i d * 

uuphluu input -enamel; 

deeuieaUy coupled to said driver output mnnmai; 

s d f !f : \^vh iku j'< ; , * Utsa* ^m h m v< k-mmiai a dmd -\^uh *>mpm 

; < i > s n x - ! U X x i X ^ - - , \i. I , x 

«.« r , s ! 1 > ! i ' * > , x v i , )! - 

(Yl,Vi!> x — ! !!\$L J 

O x ' < > O >■ 

if}, i< 5 f t » i , > 1 m J 

eKu «t! v v i I < s v. v o s< <> r *. o > en 

lermltuu vK > x « ■> coupled to :u»u secoud switch control terminal .said eossmifer ddrd 
,»r i > 1 . wo s i ! < i 1 

tj:, ^ t . , u ! v > e & ov. 1 ^ * « &) fnrdun 

v »j \ < * 1 ' ' ■< 1 ^ ( 

tcrtauisd aad > fourth svvnelt control isnusad ssk! fourth switch input teuomd % ! v k dd 

, vl n . x > > s i x o> >o! 

J s j < v X <i 1 < \ ft If 1 * 

t2. * u 5 - > i • ' 

V > Jv x , * v „ ^ > > < ' > ^ > M < 

u rev > empties* an*pUfv» ! * 

V Cv b i ^ v , S 1 x ?f i N v 1 ' « t > 1 »l»"ttl 

renaiaau 



83. flu \ udv > » i - . . > v k-j 

-.aid idsl * v" >>\" -vnu-d ! i n j i x x 



wo nmm nnr.t«s*> tn> 

73 

a carrem detector daving a currcra detector input terminal . a cnrreot detector 
ston cn ill v w« n ) i < i >u 5 n>h i'( I'lf'.sr"] 

electrically cos .pied la said HP amplifier power tenoma! tlirough said carrem demon said 
^etent v a n k ! ' 

5 , > $ < n > i K t ! > i s 1 1( 

said cooaollca stud < "\ having a conaoller iourth output terminal; mi 
a signal processor havmg a spmrd processor nr:u input terminal, a 
proct < nad said oun~£nt 

i s > i - " < ' < N t > ^ te S > 

I o m , » m i > j < i v. x \ , s i , > \ u N » f 

a i J v „ r • om> 1 wnennc k > \ •. > ) t > < > , - t> - 
coeum aanoTul 

$4 h f > i v o ! 

said first feedback coatee! loop further comprises; an envelope detector havi?$g an envelope 
detector input terminal, an aai- a deum-or output terminal md an emclopc detector 

afh ui v i - * v * 

m a output terminal said envelope detector coupling tenuaaai electrically upk < to 
, >> mraal. 

20 

\\ - , < < i V * 

comprising a second feedback control loop clectncaily eouptmg <. RP amplifies' power 
M-mseai sc iac di a > 

23 S v > s M i x ^ 5 % 

^heooe ved n ? > - >' v 

■ ^ - ; ^ > , « - * i < ete<mo«a,^ 

o „ v - >j s i . ; < > » ! o to scud 

V ynUta * 
30 Akl cos 1- i not » a * 

terminal; 
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& s signal v having a first siaaa; processor first input 
i i > ^ ) v >« s m\m<^ M&d a 1rV>t \ v > N 

a a * controller found output < ui <. « coupled to said .first signal 

o< t < < h v ' << i <, > . d v 

< i < s if ( o , <. , » a rt v. > s t * m 

etoctri « 5 i bl > apply control ternilnau a 
wherein said second aaaiaack caaaoi baa caaiprises: 

i > * < 11 <. ' «. l < ! ^ i > , 

! v < i i < i ^ gOO 

supply output terminal eieaaandlg coopled so said RF amplifier power terminal through 
saki ca.r.ratvi detecton said ciaram detector iuprd icraaaai electrically coupled ta said 
variable power supply oi.it.pat aeaaraig said current detector output terminal electrically 
eoapied to said RF amplifies pa war terminal; 

said controller stud controller having a controller doH uaeou terminal; 
a >4«coa<3 SJgaaJ processor having a second signal processor isrst input 
< , ti < vuW <"pus a ^ nai W ^ < 

! > w r v . i > I v s.i.v , 

Signal processor &si input ins < $mi controller fifth output terminal L\ ira.&H\ 
coupled to said second signal processor second a; eta terminal said voltage detsefor 
x 1 1 terminal electrically coupled to said second Signal processor second <-m $ 
teronaal said signal processor output terminal eientruaiiy aaapka to said RF amplifier 
eomo>i teomna' 

wherein roc cirsi feedback control, loop torther eompnses an * detector 

h>\ „ ^ p \ e,- i ;.a a ' set * < i om a 

envcleiv detector eoupl 1 i i is > roans eteelricaU} 

coupled to said RF <n - output tertmaag said envelope detector coupling o^a o d 
eteur.v< 1 5 1 i v a * i. 



wo wow* ecfmrnmum 

; s & i <t < s - ecu c-^if m vf v > s >\ < <-K son s o v n< 



warn** icwisiww* 



[received fey the Int&rnstiona! Bursas on 5 October 1999 tO£JC\39h 
35 tr na cl Lms 3 f >-~ r : 1 63 and y s 

amended; new claims 88-120 added: ^ claims unchanged (35 pages)]' 
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> iU i , ;5 n envelops u o " snrnal a > , n - the present soec; o; 
won aud F'-on slope; 

producing a Supply can-eot tracwg swai nnsawng ' present level >* psto 
supply v>\ 

i • v dmureaec geiwesa at least s control and envelope Packing 
ti. , atn! at least s M supply ctninpt packing ssgmd to obtain aovnaoee gate < i - x 
signal; and 

varying said supply euocto u; proportion to -aed dynamic area biasmg signal. 

\ - t - s ! t jr. HI- ,nU < ruoprKw the s v- ^ 

\v < \ > r ! w < w 1 

arapiiller; 

IM sc't v ^ s » ] Wii U il 

^ v siP » * * < « Kl ^ 

producing a control 

MMwtik . -orpb v ih nn - ->< , ws an > > ^ twloijaa' 
supply cuncnf : 

Pv e ' ! > <• < ' ' x s 

,pl < - a v -a > t - ; N . viii 

\ nil < - ! d * > v o < N> 

pg i m v * po > v ^ v v inn \ wneu ad 

nitagc ^ o. c-> iU^t w etwiop »c> ne vouage 

11. M > * ! ^ > "> ' . . ^ n s g 

anE anjploli;: 

aseans for producing a supply content m said RF amplnier: 
v <k > < o n t 

^ \ ^ ^ LW 

wans for dutermao;ug the dpfomnce between said envelope nacking voltage 
m t v. «. » * J n 

J V 0 ~ * ^ «• ^ ' ! _ < 
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12, lo v ^ v >< v ^> v> f ' 

aa RF amplifier iwvayr -aa \ amplifier power terroaak - RF - v ' n*. output 
, „ > ^ < , - - v wr , .! ' na\ 

a aewsa susdiv iarwna a power supply oapnU tar.;r«oaF said powaa supply oapna 
w , . ^ v ' V ruuphau -a- < 

' di - i fO > OS . S s s - ' <■ 

3a?d RF amplifier con! to! terminal 

pp A.r : adapatbk DC powaa coasiaopOor; aaadFkr ass-em!, acaupnaoig 

a RF amplifier hsvmg se RF . « ^ < < power terminal aa RF aapFFkr aupnu 

mrmmai, and as RF .-ae-aC- comroi terminal; 

\ , t N kt | n t t > u t " a 

luminal ekcirmaily eot ed > said. RF amplifier powe mra 

s ciuteaS detector havana a ;uxm« detest n rnpui iermmab aearren! deisctos 

oraoai aarutnai, aad a eonasa detector eoupfirm isnreeaF yak! power supply aetata teraana; 
t< R <. id ^ mil * < * i Iro *, i'(< ' !.vv \i 

camera delte o mp .« « meat t 1 .s< * ed .e -^a • upa termau 

said i it aairaar mnpinai efiaineaFy eeapkd to apd RF a* power 



saal e ! r i i * ' r termsmd eiecfrwaik coupled ;o oad R ucipUFss conmol 



P4 Aa adtmPsbk DF eowea eonssiyapoo:a amplifier care ml, o t v-\<* ~ 

J t ^ j fk v \' < ia- O,0MJ, 
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If 

s power supply having a. power supply output serounal said power supply output 
fOU 1 < n > > < N 5 

t cu -on> detector having a curron; detector input tsoturrr; ^ a eurrsPt -< rt > 
sotp c» ^ v said cun'tm detector iopot iormmai electrically coupled to sanl RF ampditer 

o controller btrsong a eonooUeT output 'eruunab and 
a sternal processor hosong a signal processor first input tensunal a spgon; 
n t. Oi ^ * - s i o 

oujf it-, r "< c-<pU - , , s i mp.au irr»i< o> 

t0 , u P< , t > «. , - , . u I kHi t >w . i 

^ O > , V - > - s v -^iO PI iOtpl OUUOi 

tsnrooab 

til, Shvuu^fu U Oi < s na i( i > t - \ ! > <^ kso w 

u f 4 , v. ) ^ 

;r^se^ ~ . <iv- 

> i v U 0 ^ V ' V <■ , i ■> Upi.il 

jq t >n M i rv uro ^ » UP* * < 

! < 

I uVi dm m n ow n 1 o h \ rpk 

a i n t ti 1 i m = id 



. v SXO S N~ ^ *- t i. 

<; iayps ^ t- orutu ecnle&ib 

coupled to too inverting input terminal of said differential operational appptPen said signal 
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KKViaa v. e 



>c ? ; ess sto 

20. > - N <. % ' it n 1 1 ^ ,x - < 

oomroUer eoaaposcs 

a v o processus a - 

a dignal Abasias coto-crar. wad w>na> : aroa^awp una ok-csraadi-y eoupka; a- 
neyO -som'!"><; ^vu-i^ na\,. - e\' > ^ .. \! o -\ ^ 

iiiR* uji k in } HF a d< c w-\ ' vraaa.a. an RJ- m Pt"U^' 
a o aa Rf a waaad uaauaal; 

a power supply ,< v < ^ & power supply output ^ " . vuJ power supply e> a uS 
terminal eieenaaaa cwuplcdta waei RF aaaduk? power uarmu^ 

, j - , t * ^ > i. ft ,\\\\ 5 s ' i » « 

, (i r.TOoO J I <■ t v v > ^ < i <• U * a a 

ekciricalh" coupled to said RF amplifier power lemanai through said cm-mat detecror, said 
i i \ ! ip u n , «r v ^ n ^ o> > > t e 

jJruncmoe* 5 v ^ua ^ 

terminal; 

n v. «. ! v ' ,n,<Jox 

Oeteaor ea;pw ienalnas and ;a- envelops detector couphng aaiuaae. aaaa wv, eiepe demcaa 
„Y a \ - { 1 - ! 1 

<s» t }ivi * c^o< i a^3 , ~< ' ^ v. tui> aappW 

pKX i^soi second inpm as'surai. and s saerad proo.wf.o- output tao.omsp srad careers' d* metot 
oopJing lamina) clecmcsHy couple kt said signal process nta 
envelope ccmaa>w a- ;v„. aiacroaaOy coapied to - ;>d sigaai processor second input 



wo wmm vctmhwu* 



X. - K K ! 0 <. O id ? 

, ! 

22, Ih «Os k > v* ,'. > ;^ i ; v o > u ^ v < ^ > i Lmi .\ ftath« 
comprising an envelope detector 'having tea envelope de-error tnooi lemona;, an eevenree 
dsisctoi output ?s U. und 2 \ 

r ( i <. s v > so p 

, k , r > r s 4 t > foil <r ,M!«i' 

utmrivial. 

23, 0 Ol \ s, ^ N < ~ ^ - >t v MM * , 5 v) 

v , l( 0 X v. * l < f > i * if ' 'tit 

ki i 1 01 „v *. ^\ Ov 1 ' ^ l iv"T U , v ft W< 1|M >VK 

>pe deiocSor ooipunoi-5 < t > 

? uO t:go-£ ! p-* N , ^< \> >\ '0 sorroiFiSl 

24, i ' • £ > 1 vm ISsfutthw 

v ) ft <> v v. ! £ ^ i. £' !-J 1 ' N > 0 

I t « oarout toxooo&L < so exosdopr detector coup] ins (srrnnral said envelope L i > 
ipia a < v 0 <. > oes oi en\e >oc 

detector eoopln-g tonsured etecmssdv conpieo to said signal processor second mpal 



25. 1 v > 5 : 
cooipmioc cs envelope detector havun> < envelope Oeteeior arptit tsnrsis.ud, 1 < 

d.i i i" i sv , > %, , : 

0 v X!, ' > s ^ <, * - - ,, <, 3 ^ , 

detector eoi;pdmt erroaoal dectneatty roe-pled in rasd stored processor second ixipte 
an > " 1 r;n tevoe detector aotrtpristttg o texoperature eompotuotutg cirmue 

26, V method of controlling ; 1 3 fo parte oxup no 
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l s ' s i x odik > ^ ! » ss $m4 RF 



.tnal mdstsPng the desired kvd gf said suppiy 



producing a supply voltage Peking signal indicating the present level of said 



ietenrt; 3 sthed ft i net hetv < isi said contxs tracking n: » a i at 
n?ri«> obtain «fc 



10 

i as v. m k g signal n «as sappi trackn i d buna 



1 5 28. A insthr.a or conttoHmg un Rf amplifier, coiopranng: 

providing pow t ? to s lid K\ ampi Her n p < duce a supply * 



t- >.. . i Signag 

psoodieattg a supply voltage tracking signal inking the pcMnifevd mmd 
, ( nr\ \o iw 

imegrating a difference between said at least said signal and said at least satd 

< ^ ,1 ft V „ s „ 1 i *i *Jl> S S <\ 

varying said supply voltage m inw»< «-n to s;ud biasing signal 
25 30. lite tneihed of claim lily fonder comprising applying a tm>:inMed RF stgoas on 

whateifi said axmoi twctoi g >gn* » a cart* d < as racking Mgnai th 
oih d> \s h .Mt u ^ v\Mh , f M.I eioUa 

30 tnorfttfeted Rf envelope, and %M biasing signal is a dynamic biasing signal 

K d i <. * * wHi , s n, wg 
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}S s i £3g C H s V> > , X 

" ^> i v. 

■opp - i§a >ai «• n ^c: n s , • v • a npv a^mal a I ?ai<J Ri a ; .*v* 

, ' > S> ' x 

5 producing s signal; 

v - 'iv , n k v » > xav 

•supply voltage; 

> » < ^ x << x < |>i 

^ 'iuvrAco > >r . xv <. 

10 ^ > « » < 

'Xffie^odofcomroUk, ;n tv aor *P c ?«prissru 

p , ) s v >» R 1 J "> v 
15 - -l • - x : 

producing a supply '< estate u;a:k:rtg x ' w p> t prvaoni level vnj 

-ugpk <.oCviv.', 

kt cm > _ U c , - s t L-t ^ gru> v t < xt < x ork 



fk'U-.'rssjrurig = r=e dkteieecc betv^an at least saad another signal aad a? least m.& 
25 supply current tracking signal to obtain a gate bkagng fagimg ark 

varynsg said supply aasreni in proportion to said gate karaae signal. 

<4 x ! , s > t \ d sign 

30 t v ml » K - * 
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«i»p\,r » Bk'.j K; Signal on an nspaa tenon-ai of ss;d RF e -n "R* b U 
raodniaURt PF sigp&1 h'Mixg & inrvuskicJ RF e n eiorac 

the desired level of a-atd sisppay vokage ana the present level of said reodaiaied Rk envelopes 
and ssud biasing signs: is a dyna;n;e biatsng Signal; and 

w\ , * •> ( n ; , 1 t "> n >> H n 

h\\ i-i RF c \ . v and said gate bissnyg stgpal is a dynamic gate t >n • -signal 
a-. RF unppben 

« -x h t t ^ Mi a, ! > s 'dP s > > . ^ 

s >i w s - < i > v, i^e 

mc\.n- ot r oo i u ! ! k> * x- »„ n n ^ 

,moF vo ago 

v nxa podx a o s <. ^ CUC 

means for ddemdnmg the dRiensnce betvveen said control tracking o t e s d 
said i's vodsge itaeknnt voltage to obsavn a hnanng veliage; si\d 

ay, ? i \ * * * <* Vt N ' 

connoi tracking voltage ;s a control and envelope slacking veHage mi said biasing vokago 
is adynamic inas;ng ventage, 

40. v s > ,i v> w i-n-a 

an Rk amplifier; 

> ^ „ , > r o,n n t . > t n o v v f\>b 

o i , x F^ 
•aeain be aavg ■ \ a age 

rpro syppl e tracks x k 



x , > i go; atari 

„<■><..<> ' 

means for producing a supply cunarrP a; s , Rr -'<w* 
rua <- * N \ v. >. ' ~ v* 4 " W\ 

> , , < tj,0 

e-aeaos for drionrmrmg fne difference- Ixawaaa rand another oop-age at; a said 

I )K M» — , « - >^ > " ' 

r v< s - ' v ^ » ' < ^ s 1 O I 

41. , i > ^ > ? < K 'V,' li 

voltage. 

42- Ihe acno <o «. UT {xnu>< o r- en s n <• pi : e < v <. i u? « ! X s.uu 

v*o!tsge s adynamic eons a <. sanl aaoorer voUag 1 



control tracking ' 
biasing voluige i- 



M.oa v aea - - Li v na W'Ua;:c. U-i-i w>a t 

i '! a - % -4? ■ a 



44, ■>> ;Kkm;.uf v DC power consoropooo arnpllFer circu.it, comprising: 

an ki :\" aavnui an RF aopFFlerpow^r - m : '- ■ ;a RF amplifier output 

ParamsP aod an RF &a: ; pl.ifoa- control uaraaad.; 

i * w s <■ o o ' F a<n I i 

varnaae power sappR ompat aaanra-f , una an uaeriud aanrcc. vopage, son; variable- power 
supply oippai iernnmO RecineaRy e-onpkd Jo said RF arnndRer power lemmasl; 

oRan o >u; a=raaaal % *U&gc oeu 

onftnP fsarapad s veRaae denaaor mpus sernnnal cleoinealiy coaylad to * RF amplifier 

row <.* p-JO:- ; 

v a < - s aad 

a ara.o processor having a sgm! processor Prsi input naaao.u a signal 
processor second input namarad, and a signal processor ou;p;a urminal. said controller 
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detector ootput tarronuU ekctocaby coupled to said ssgoai processor secood input terminal, 
and ssid signal processor output terminal electrically coupled to s&td variable power supply 

> 45 An adaptable DC power consumption amph usr circuit, comprising; 

an RF amplifier having m pj- amplifies power terminal an RF amplifier output 
terminal and an RF amplifier cootm! lemupst; 

, W 5 , ^ 0 X < , 

vmiabb power supply outpur tenmeal and an rmerrad source said varodbe power 

10 sopfU c.unnn ou ek-emcaU> - , -a u > RF ■imphtk-r - v < u^nnaii 

V i X I v . . , > ^ „ <, ^ It >'f «■ 

output t n !' i aad a voltage detector coupling tenomad n vohage i < a > mpot 
, , , s , t x ^ ^ v sl , , , p > um il > ot < ; 

u a A . ut ' . *~ d i x > Mi i i > ' < U U 

c « p ■> uiw < s x <„< ' mi 1i1( ;'<!,i] t s ,<n*i 

,< , ^ ^ v > x - a ^ v 5 •>„«. > t 

voon k'o i P v , ;! i s i nt v sv - ooi n i o u„x 

1( , <. Hi pu, 

20 - - n s ' l 1 ° 

u.OOS ipO 5 T< 

4R «■ ! !> 

R! mo 4 v v i 1 r 

d.s v < \ , ^ 

a variable power supply having a variable power xeppUy control Penoomb a 
varaole power supply output terminal and art eoema.1 source voltage, stud variable power 
supply output iennbud t us o coupled te> saut RF empbrier power ienmnsi; 

a voltage detector having a voltage detector input terminal and a voltage detector 
30 output tennmal, said voltage detector inpm tetmmal electrically coupled to said RF amplifier 

X ixt 4 ^ 
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detector coupling ternooC sk:Oono«.Uy coupled to caul sppnai processor > s 
cod voltage detector output ;enrsmC etectnesi'iy coupled to , sogeai processor second. 

, ( it S <■ ^ !i ^ 

pooler soppiy cooirC terror-oil . 

47. f > n s s s - i 
!,p \ j i v l x. v r ii r 

uctecuo ojopci lcnoc:o : ; .red , v, i t w c Hit n v u t r H< 

jn.m w ut -0 'do o ^ ' kt.w^i . u>\ol^v 

v t N > M <<U> >MKO< ,!! v >v itiHtnf 

48. V >l\ v> \ I n,' Ol'M! > K 

SiisPtti processor cooronses a ouhtosotor end so <uopuoeu 

49 rhs roCpoCle DC power coocoutpeon aoop'oder o-rci.ru of choc; CP octer-eeo said 

- t e, o op * - o _ , -> 

coupler, « scad Signal processor composes a dCCrevuaC cperaooitsi ampdpec. said signal 
proeesrtor e >* oopct iecno.cC o > Use noaCvcooue ague reroooat ot saic 

,<>v*ptvd le > ^ - 1 Si! - 

si goal processor ouipci CroooC eCatneaiiy coopied to the output tciooopl ofa&sd 
h oh . opsfstsocal asipCuer. 
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iov ipply comprise 

.5 couple;! to said N toimher , ^ the bsses of said o >iee;ber af%mn$M&x$-- 

alecincady coupled to said variable power supply control tenrarod. 

52, 1 • 5 ) - < ! ' | • - O 

ao RF amplifier tooeag ao RF amobber power ieoomab an Rf amplifier output 
10 ?e m> i ! tN N i r * 1 » 

a variable power supply bav;ng a vaoabla power supply comod < mn< 1 a 
vsnabia powsj supply emeu; toonuiai, and an nuenub source voltage, said vanabie power 

( t i I U k i l *W l i u 

i h-stfsedb k ^ < , t! > s Fp ampttfter power te eleelrisadls 

or » bn * < t v. s | n < , r i n I h > u i ^F^Ml'i 
loop; am! 

? evoP celw venpo \>v\\n > i N |V».\ < 

! o u nimd 

op g;t r - - ob- < 1 - - > u x " uherem 

said .drat feedback control lo;:>p comprises: 

a voltage detector having <; voltage detector lupin teanimii > a voltage detector 
uw. > num l ws > o ? . ^ •» > v on. v i ' bi i 

jh-wv mrmm.3 

05 , t s . !< > ' 

a Fust signal processes- having a boo signal processo; brs: input ternunab & first 
p„u processor second iopet terrotoak and a boo signal processor otapet tetioraab sa?d 

N S > S> UU \ 

t&nnuui, said voltage detector oaxpm nermuiiF aiectncallv coupled to said Xjm signal 
30 processor second iu:\e ienomae s;ud w ope t processor output ieiiuunu cicciruedtv 
solemn .o v ,d (J < vw ^i o me 

5£Ud is v N (0 <- > N o „ SCs 
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aiT^'Uvs 1 " ..vUKUi > IW** iOvv-;nk T i 

KAimt v » Usa bis power sup 

detet u\ « ' t w * 

5 svit>p'\ oeapm — v satd correal U v output terminal electrically coepied to n 
arspbger power ierraotap 

j iid a.ntroiter; m<\ 

5 > v p; *« ' 

iccon g;nt eessca econt gat term to pr ^ u >mpu 

JQ iUfiiU s <^ t t H O j 5 <> v 1 i ^ (i P 

aKl v 0 ; P mm v , OS 5 ,H U l ! -> mi, i <»n Ms 

second signal processor second - termmaP > second tagogl processor ontpu; ut » u 
t }lk > lit k s •> ^ km i 

15 54, IP- k - m v h v > ^fi^ii t * o< < s wi^ 

v\\-v'i - 1 o ! i < s!-> 

lUMnj k U>i \ m V\ iv.'' V.v v > v< nn ^ 5'K 

s Hvt ^ \. j u as ^o i teruonap <. en>ekne > U oi on tscnm.P ,u ull 
v utd to iK Rf i )h i output terottsaL said envelope detector coupbstg terpynpi 
20 i s „ s v v N - 

\eketesn said second feedback control loop rarther corogcises s;nd ernakope 
deteaaos caaj envelope ckoeessr cossbtog iensorsk egs;sre:ab!y aoupkat to sani second ssgrak 
; m x i input tesastpd. 

pp. -x n a \ i < , i N 1 

a preceding goes stage having a preceding gain sisggs power tcruomtL said 
precedsag gar;; stage power terreusk eiectrscady coupled So stud cuit'en; detector output 
terminal said RF amplifier coruioi tormina? elsetckaHp coupied to the gate of said preceding 
; <a gait o pc ant 

Nt t i « > 

g x - vl i)1il'l k t o i >> \ * - s „e v^. v - , 
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gsgraa processor caeiapnasa; o .subtracter and wxanpdder, said second sip-s: processor 
oTp-v. i > - ^ > " ! ! ^ and integrator, and sant current- detector comprises a 



57. The adaptable DC power cesenemnsen rim p filler tarctm el" cAmm 56, 

vHejv.r ^ ->o > * * o ^ t i t s 

e ««!« *v a;ne drat s < <n,> \„ e < ^cn-'-aan cax'-naadv coupled e 
id i ^ ; f . v e ^ v ^ 

O-nacesser second mpui iernesal eietanc&dy eoefdee to die mverOng input ? stromal of said 
- Ik opcreueesd amplifier, , . .first signal processor output tafTeead dscmcrdiy 

> t } I ki the output termors; efdasad first sit' t u < « t mod > ) o •> 

w n K said Seconal Sana's processor >e a seeonO d;fierama ; : f > ut 
15 ^fiu o v > e t v tf * m t v. i d 

IroeUmo n > oo u ! >i <o ^ < a t'v. >n u ^ u ,mroin>! sand ^ mo s;anai 

,V(>C V , V <. > >. el'- «. < < 

s^d^dstdut-v - mn eeui nnpdaci -nd-a^roc^ . s >\ so onlpra Vnrmd 

, ^ > t I i n* . » tv i I u s* . v < 

20 

-A ' , P ^ . .J" ^ >< 10 !V< 

ctn.ttro.Ueit prist 

JjO I I < •> W u t > . v ^ n v ' ■> 

55 said dsgitade>omaiog converter through at least one digital control fine. 

59. % ' i - < ^ 

m-roted aompnsam 

pi« crorofitdu a an RF * uO 
30 pnndifv. nd- r % v r - s ui n 

k e t , > so -\H\^e 

condi i m and 
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W3p&fier &»s v^v!!i, «-> k', vtstpKfier 
! R < 

s m \ ^ v> ^ .1 * 

method comprising; 

ampUiyms so R.F signal through a ddvEp. 

providmg i How of powe, 10 - K ampdikr > amplifying said Rr s;g«rd 
o said RF ampldter w response P> a high RF output power « > > 

--ape-din. I'. I \^ sooO i ■> •> < i-d > i\\t ; > fuRo 
moi> t io v \ « ^ v s >! > n jo v i ' ^ * «u i 
power Ci>Mition::; 

vherci «dpo\w v, ~ < o 1 R . i k n > ) oo-ewt 
raid Rj uop in 1 inng 1 up w 1 o; — ' >A rtber compn rug 

tie steps: 

pM-hcme fi Nipnag 

o\k> ine difference between at leas' said Signal ' as leas? said supply 

t j i ; eobia <. mo" 

mi a> x > w- , >• v v ^ 

gg ^ U V - ( N i t t i 

indicating e desired level of said supply currene 

62. v ^ « > « i K 1 - 'm i >> 1 

iK i > d;e dessrad level of said supply onrrant * the piesem level of saw ownddsaod Ri 
o N >■ i> » skoal 

gg x v , US t < i >. ^ O 1 >n> id ^ 

mediod comprising; 



• inpedaw Re dew cd gov 
! o w, u - w >".tr>; 
on tout of ^ Iff ;w;RdR; without 
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;mrpldy>ag m xF signal tkrough a d 

through said K -tq *t ?? ,o I H- v*or conattvW 

5 ampHfiCSiion. of said R- : Signal through ssnd RF as-pi; t'kr -a response to a low RF oxxpvX 
powor eoTK&tiott; 

,, <\,Ss N 0 F< - r «.! 1 M J*t«t 

composing she 
10 producing a signal 

, , < - » ^ s !vpr*cm lad v-tM.u 

sirppiy voltage: 

64, T , sool x o ^ < < " - s „ n < - k r„ s > 

20 65. Tbemeshodofd 
a srasdidated RF envelops, a 
m he tnnv - .as , ^ 
e>i\vR>pc signal 

25 o( in < < i •> < s s ^ ! u 

aoa^s>^-^ «. - * »» * '! o^a^:! 

owi'^ dk' t t. ^ comprising - a 

> > * ' i c>' 

> 1 ^ 5ev ;i oi sad 
i ; 

d&mninmg the difference i r^i? si bast said another slgnai ami at least sab 
mpply voltage . n - ^ stg«ai to oht&tn a biasing signal; and 



■herein said RF signal is * ioodoaueri RF signal raving. 
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0 •, f ' N " S ' 



a v >■ i - spgraa 



68. The owihod of cauro <>6 : wherein s < , » signal n & mcuknawd RF signal havrag 
v RF envelope. « < xa>d sugina n a eoauoi and envelope < * > a < 

UO * < ! ^> i -> <N ! M O ^ >' J i , <i 

10 v O ^ V ' ( * > 

, < , s S s > ^ ^ s i I ' - ^ <■ ' ' » 

\' 

69. hxi adap able Di : m\ ' X)«$t mpuot* impHfier cnnuiF i omprismg 
IS * npdo 

>w a > o .,'< jn-s - us «, i ^rdci\ 
$l&.Xt , , «^v. < h «« m»o t jtifi ta*s v pidots \ ! mpIRk 

uieeuia f » a ho> R! \*>< t o o ocndnwo ..no a > >} mi po^u 

condition: 

20 s «)& > ' w swerfo I n» Rr ot wi 

power comViunn and unoedina s v of prawn w said RF aanphiier during < low RF 

.means for electrically coupling dec oupan. of saui prawanpluieaooo means in the 
< - o > v > i < < >ll!,< 

25 the output of sa;d pre wanpO. fcnwai swsans v dw output of sa;d RF a;npi; rler, uapeom * <» iv 
a.rophncanon, during a low RF output power eondonr.ai. 

7p. , !. « \N\r.^v«f,w 

nioaos produces a supply eoiiope across sani RF awpFfkr. said power owaes a; vanabia and 
30 v s n s b s. F ^ » » * > " * 

■< v S >UU " >.vtl I v i ^ 
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( <> - _ ^ a v . m > v <■ <• 

saut sappiy voltage gaasdirtg voltage u.v oidaso a Inasmg voltage; aM 

means .for yanmtg said internal sooree c „e s said biasing voltage. 

71. . > ^ < * ! N < 4 " v ' sl <>ov ' 

eg > 1 t ^ ' » * « e«»N - M> t «J «» «*Vi » k IU' 

u * »o ^ ' v ' - 1 h l " £ 

> , „ s u v , <> u n ' H« , 

( v > s for producing a supply vents gs l. racking voggge; 

i; v. ! v i- determining > ddfoioocc between s eomro; and envelope gescfcaag 

, s > * " s < * - " 

means o varying - internal seance voUnge vdsb ■> <. n i » 1 n . vobage. 

V\ t> < -<^a - w^m,- u!v!«U)kU'OV» a r„ -3,ud\w 
u K > . s r^H x n, * ^ (. 1 m > > < onC 

< - vanpne- ^ » >. >n r v sag u 

t s > 0 Mu, 

' vk.< N ^>gv 

means .for deiemnamg > \ ddiereace between said . au,<< ■' ... - ee voltage and 
-d ^ ai 'n t . \ ~ > ' n 

means produces a supply auroant m said RF amplifier, sasd RF signal is a modulated RF 
sj vng/^nRXn 'a, gn.nda bn e , rn 

encmt nnlher rorapmitig 

i v. - > v g ^ ''i 
means Ibe producing a supply > g \>*U<^ 
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i w \ tor i >iiu " diiibrcrsce l;€vwe«5 s;ad control and x ai k ft 
voHagc ^ no - s <^ ' mcl-nig o « iOwhuU' a * < ^ - - \ > 

sod 

•tneans for varying said supply current >c o;av<^v\ :o -a*a dyt!»mc vua biasssg 

5 voltage. 

?4. v .\ «. •> 1 - orcoi said prnvce 

coraainrpOoo axnpipkr ckuH iunhcr ..a:op;r:au: 
|0 roeaos to? prouuum, a?a^Ki * otu*»i ^r,»a m_ .»n^ 

mtfdus tdi «Wjc*:v ar^pd cunv»U u\kdmg\odao 

^ „ x ^ f < it Mft 

wiSapc and s;?id simph <uwm Oacvv> wtaae ■>> s uutc '-.nrnm: s^ii-pa, anc 

meana o* \ 1 ^ e ? pu\ i \ 

IS 

~>- \vaU*na < \ pv . . ,\<u viw'i m> ) HKf ' 

t a 2 a s » k signal havmg n Rp modulated envelope, <u v c foxther t j. t 

Ttftx' U H < " i ! t! U " M I- 

iTK'xOi v N ' ^OiiUpa 

„ < ^ ,) H 1 . N - v - " v <K t » ^ 

means > v sryir,£ aaai s-appd' eurrom m proportion k; sasd dynaooc J, > 

voltage. 

76. i adaptable DC power coo*uaspOor; anvpdder circuit, coisipmiag: 

, m v > n < a 

a. a,, r< , < - . v v f isd 

a *>vs\Wf u v ■> ' s - 3 ^ v ^ NU ^ ' 

3() s<? < x 
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mmm&i %zid swiurh mupai icrrmisai cketnc:;..H\ coupkui to sakHlF sunphku. po-wss 
is ifr?i! driver having & firs? dnvsr vootrol terru.iua arid a first an ver output 

5 terminal; 

1 '! , ^ > 0 W v s < \ » * >'v < 

OatpUt t€ . < < % < ^ v ( >s ! 

a *\n*"\Sv- iv.v-r. o\ w u* ^ m > x ^ • " ) - W{ t * .mi I n 
|0 i ' i us h \ i'P 

«, t ,St \ I t S > I O t O 1 JPl 

, t{ >„ i it st ^ x uu ii n - s i< 

OfitsV i iiU i v « t { 5 l*k ^K.O'pktO u* < u 

P 

77 : i v-, ^ noi imp] ercifvu.it of cb.ro ft. wUoietrtsati 

, , 0 > i t^r^ul is <.k ' .iXJOivO K >k <-< dm f c i> J t mso i d 

»^U>^ii f , s rtip.i s ^ vds O • Im. f>^ - UuMt'l 

20 

78. I > ! s f s o 1 'i>t> i 

* third dmes uvtt&vj ru a vc -rput u-nrtmd, « d'md w« ouipn 1 terminal 
j i<o » > « ui in < * v p v , um\ K e<.npkdt> 

25 \ output < ' *\ 5 

rem;; suui 

v , ) ! * ~n > v m d 

30 s ss v . varput k > ! ~ r ' 

.oopi ss v ^ > t s d;u, ! s t \- ~ . , v 1 . . o i- i ^ - " > ' - 1% ■> 
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ierrmmd and said controller second output uartonai eleceoeald; coupled n 
osit.ro) terminal 



said diad driver eont.ro i tennania and sa-d controller second eurpat terra; :nP n elecmoadY 
ou'i'U , a<- -"-i ■, ~ » » ^ - ■ N ? > s ! > u> 

SO v» , v. > t ! 

an RF amplifier having aa Rr amplifier ngna leonuna. an RF rnnpdder ootput 
iv< i o i: % a • v a-o > 

power supply having a power supply etapnt tenaanaa 
i a v U k, , s< . a iomneal an a> le ne 

« i vm! >i i n t i tih ifs t ({ t r 

» i !hu uvd , mi t x , trnai um I o^ui>vi 

1 i i <umi. d if ^ u ho < * a o - n 1' »3v < a x 
ranpli is? on s i 

a second avvnch fnoang a second switch input ternnnat a second swdeh output 

<)< s<.< < V " S , Oi v S s a s> ! 

a third seated havraa a dare savnca nroaa isnuseaa a dard switch output aarrausaa 
and a dnrd switch annuel ieeanaad ' > dnrd switch arpai tennis) a *a i - counted < 
said power eeopd output aaronaap said taud switch output terminal elecdroady coupled >o 
x In aruphi-R 

i la sa><- d >u{ i 

ternunal, and a aoniroiter dead output tanndnad aasd carrtroher first output terminal 
decmeally aoapied ;o said oast so-atcd caaiaoi tec-nune. sate controller second output 

i td second swuc h control terra u\a 

^ \ ' ^ n v i o, Pw 

81 .: The adaptable DC power eoimunodos a;nptiger arreuU of cusun 80.. farther 

r , s i e ' <. a 1 n ! ; 
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tormiaat, i a fourth switch control aamaaal said fourth switch hipur ton-shoal efeeinc&Uy 

> .J i _ v ? ^ 1.M v. I * M 

coaphd to said seaoad switch oaa-ut ramaaah said fourth switch control ,-rmmat 
a^hra ^ 1 ' » ^ ! 

82. , t v ^ v. ^ a 

I! mo v > - i t x a , t »»> X 

H V , v ^ s i fo<>. 

electrically coupling s RF araplif or s iarmaaa t« safo RF ampHfi er coaPd fcnTiiaai. 

10 

S3 I in aat Oh a \^ v o a,<u > capo; v tu <Jasn hd ^Our vud 

f aback ^ i •>- rponse 

a carreo; detector haying a aurora detector moat lernnnal a carreo;. detector 
MlT * \ < , ,n i i XT .d ^ ^ < > r~m~ x • 1 o > no-mod 

15 etectrica i i RF amplifier p muo Itho said e t t «1 sak 
vurcov aoci,- npn : . nw. au,:,,, - uv>.\!i> ^aaKaUai oaano ^fo 
« n t n - rtd ! ' 

aaaio-nuadiea uk< in v - < «. s >i" .Miw^-ta, 

i sor ha in n > s 

20 inv umk in s v i sc 5 ^ w v an < 

j t l Imp., , !()llt il , i x •> k , *-n i> i ^ s ^ '» t Hh 



§4 > ,. v v r - v. ^ . - v tV - w ctaoo M.\ a. .utf * 

> x vtv^^^ i a » « N < - n^Un\ 

, <. ^ - ^ _ " T < ^ a -pv s,ctvX u 

caaphag ama-ca, said envelops detector ana;- <o:aonnj eiscmcaiiy coupled so said Rf 
30 > a i> ! v pied j 

- ov -- sv o 
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86. The adaptable DC power consu; -pptio-} ampd der carceai u > 8S, 

*-K'c« kfsi s \ ,\ v < o^<<.<- r ^ 

H si I v O 0 t,i 

Map ' a- s v uaev.a- oeucooc a'O'-.a -anaaak , couycad k-A- k; ^ >,»^ 

power termisml; 

s i o , f > o v said conoskkr having a eomokler knorh caliper; Ms i 
\ , v -ni s - t m 

coiitroikr fourth ontpac e:semma) ekctncady coupkai to sea! »\ signal processor t < n x u 
t i s o > -> * i r * t i <■ f M mi 

>r ) <. so v. * si hm omu ■> e iWK'S < e, Sk 

C UpUJ , > v K> ! i s v j 

wherein ssai secoiid ksdback co-Ore! loop comprises; 

w) i in n v < iu'o s t ^ u r< *? 

! > U i> v'! v.C > s 1 ^ s n i vf i ) n.i 

, , s ! - , ! i us ea C ' 

< s s sv C ' >^ i V^.t 

. N O k < > S V V < < < \t 

uapkfan powe; ssrtmnd 

said eoskoUek s;ud comroikr having a eomrode;' i'kk ouipac tonmaai: 
a second Signal processor havise a second ssgesd processor krst mpoi ierromaL a 
a i ■> Tot'toe 

t h n . r- dv> > eeebne ieiraocd c-e* e ;e d:y < oapkd - vad uv ,i signal 

\ - - , veiid - r > - <o$ ce> - x stv rai n ^ sign; 
wvAi^-f o-aipsa Oonraoai ^ a* *. ok -.a-urued a- kf atnplincr ,aao^-a lenraa a 
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wsiert; s p ' - ' N 

poatdfid to a sad k.F toepiaftos' oatpa- taarararu said envelope dea-xdor eaagdtog asraaaa] 
, v toPd , - 'O ' -'■ x ' d r\x n ' <,0 ' " arui 

onpxd U eoaaptotoa said « tocsope 

detector, said envelope deiecior coupling iarraatoi ekcPicaddy coupkd to said secosd stored 
» vto -a - - '- N 1 * 

88. « < , v < s 

an TIF ampiau* t •> k K\- toi >d _f roves to'tnto 5 . >. kl 2 H v oaf- ■ i 
a m ind ! amp - < nt.ro en v 

spv«N i v to r>ov> upp:> otopto ser us s px ) 2 >u 

t 2^2. t < K f ' < 

5 i „2 

aa eovdopa datoaato and 

u sigua.1 processor having a signal processor nrto input rcrrppmL .5 ssgaal 
- , -ao sceopd s rerun pal and ;i signal > > . ■> > v t x cartoon detetoor 
,- !iU pkd aenveen s,ae R a tonpndto? power a-aaaaa. =ato tox; auatoi grocer dto aipui 

lv XXXil > v . ! > - *v 1 ^< X .v v » " , 2 V id 

stored ptocestor second - imtoaaL aaai signal pnactoato sjmput tenraos! coupled < * 
RF amplifier control tensasus 

|;9 K ' O v * > ' 

s o e x -> > >* x-r it ml 

PP \ ) ^ ens- i torn a a ; to ^ ^hcKtatox 

eot 2.rofei COrYHNv- e uiv 1 > 2. \ t>c 

id v ^ v > s •> s to vv ^ > Hv I 0 

tid digit 2222 1 ^ v v gl 2 e disi 
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91 . The adaptable DC power consumption aa-pi; tier circuit of da; re; 88 . wherein, the 

s < * s T 

5 - v \ s no 

91 Tbc adaptable DC power , , oue \ ,e gw , ewcwi of claim - ^ e> ast said 

Kf impiifies composes 

a preceding gam stage imwcg a precedum gam stage power ierromsL m power 

£ , t , OK * x v «. f O J<. \ it 

, .v ' ^ v ^ f art! ' ^ * v 

OU\ s ' ' ! 0 

i t » „ mi stage havmg a final . < t ^ m * v. «. power opfi> 

|j mno owntmcl o <r o \ \ . aw st^ : \> r soared. <■ cnvcs\ne 

mpm tcrmm;si. 

<)4. The adaptable DC power consumption amplifier circuit of claim 52,, wherein said 
20 first feedback control loop comprises: 
a voltage detector, 
a controller; and 

a < m signal processor having a first signal processor first moot terminal a first 
s v a , ( s ^ m > \ . 1 " * <•> v 

25 s o i v. v ^ > * s ^ > ^ ' , 

terminal sod said RF amplifier power wrnwaau said cnmrolfcr CcctneCC coupkd to » d 
first signal processor first mo terminal, said first signs; processor output terminal 
deatnerhb coupled to said variable posver supply control tenmnafi and 

•wherein said second feedback control loop comprises: 

■%{)■ O V. t 

satd corstroiler: and 
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second Signal ptwessor second input seenonnk aod a second sposas processor oa »u 

and :oud second signal processes' ♦ inon; temu&aK said cortaoHer ejectnesih >iu(iu 

said second signed processor second input termmai sate second signal ot uit r 

vipi v deckk&ky coupled Jo said FcF amplifier conuoi tem-ssd- 

95 t < \ < ^ x - , > n a. j> jk> 

!,! < , , < ^' ^ ^ 

. ! 

an eovtl-e. t. Ja ^e t iO 

it-X^Pl v\ - ' i-i ^ < ' <- 

s i j r , M w ' 1 liM Kf 5' v > I " > < ' >« V. v f 1' i I ! ">1K 

a \ e < < ^ w . v \ ^' ^ " v 1 < - 

PF amphfiet power kuu-eae saul envelops detecto; cleeancalh conpkd ee i ; tki K! 

no aiid' taigjedp -u so t m > * e < > s < 

f }< v * ^ V <■> V > v N { n o , > o 

and 

whence: saui second feedback comtoI bop cm^onses. 



s second sigok orocsssor having a second ssgirk processor , tupt« iennmad a 
second signal processor second input ten-'enaF cod a ssoouu sigrtat processor output 
terrninai sa;d enrrent dracoes;' coopleo between stad variable power u > > \ output terminal 
x - i v - < o. s } x a i > n < <i<. wL:oc o-ei 

vl!|l ifh N > • N ^to V .0 t i U M 

nam terminal, said second sugocd processor output icnrnoei ekeulcaHp coupled to said RF 
smu-Kf'er control .eooo.ei 

The <UJpMWc K 5»>tt? s^-pooa "-erewe \,.V:>taw^ 
ck eon OOp t 0 



AMENBES SHEFT URTICUE It) 



WO <>«SMd6S&S 



?03 



i corarodcr; 

si stud oroeesNor second ngno terminal and a ilrra signal processor output % 1 * » 

vop;p?e detector i "u ^ " ^ h > ^ t;;;ud ' Signal processor second input 
te-nssoal t , - d> i Cv - < mi v ^ , - ;cok ^ o , i n o 

'IV M4 t MO, s - HO < > ! 

between card RF ampibkr ompat tonnnra; * said first Signal processor > input , ' «r 

v ^ «< > TTmUU 1 ! s > !'^-! <^T 

torn* terormm ur.0 

hr ' ^ * N -v 

a cun«« <tetecio?: 

S.od controber; 

ra>d .:• :\ ioped , - 
i„ o P 'i a v \ • > >. ~ s o, o m d pu\- « i ^ >n x t xtm ' . 
second sagued o * ~>~ second iovi termmak and > s^\>- i m * d process >r output 
terrmrek said a- < detector corrpled betsvesn sard variabk power supply Mr e t > 
and said second signal processor is input tcrnnnad said controller keetncaby coupled to 
&did second - k v> v ' „ " > rk, f - 

X , - «. i < - o v - , <. SON <U 

mpur termuud, sard second signal processor oopasp termors! akckcklv coupled to said RF 
,;mr*iJOCf Cvon u 1 <sn 

97. \ o < ' s ' < i> 

an R.F smpPdei ko.cng an RF amplifier power tentk.uk an RF amplker output 
terminal and an R.F amplifier control rrmreaab 

\ R.v b a k a vanoFie poncr sepp 

H h 'S. s ' ^ O U hi 

sunnR oatpm reruunal dectne&Hy coapkd to raid RF amplifier power terminal: 
i\nps>;« 
i vonn-> dr 

ar> envelope dete tos ok 




S firs; maao fcrraoial, said envelope deiecaor ejecirneaHy coupled ( »h o s&sd R> ampUSer 
itpi < ■ I process*) >v > ^ a . a 

;^e 5 \s electncally coupled is saad variable power supply control ismonad 

* \ insRiod of jeguJaUng s DC power corasoropOon in a .vaeRss » «<* t n 

1 0 u < 

V**v ! M ';\ « 

transmitting uuut'w Sigaaa; fern a base siaucj;;, said eoms33«P sigsisi 
hk i i a desared power level of an RF signal o;opra Ron; said J it. >nn 
m >< ' Kr. ui « d 

|f <\ >f * i Ru O ^id * N - O > X i 



x " 1 ! u ed ^ ^ * v s :oobbe < > - v an k a l e 

aaanpain linear opanOaca; af sa;d R.b ampbbes; arenas 

20 

4 v t \ j v in . ) " - v \i i t >\t , 

osreuji no \y] fi C ;a : ,as DC a r a; .a >et b> 

gerrsrsiing a control sagoal aagao said eaobik i whemn a level of «a& control 
signal s sc ^ u -i based an said cofiamand signal; and 
25 a > 
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H5s iVstt^ wua^is: 

•IS DC power feve! by: 



15 H , 

Ri -m- ^ , , , : \ . .; 



sasd DCp 

iigii w herein ^ \ fXA-v«' 1 ^ v J by: 
vOk; v ^n::. ^.;rc:e <; ,~ > oi < . <i - i 



a supply c-^rsnt tracking si.KSiai moiling the present Se-vei of 3; 



a least sat< c tit m ss ics^ts; 
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ids, i 

s<n<. : V OS w« te> s b 

said inodaialed RF ragind having an envelope; and 

^ ^ ' ^ v oo-o i < v- -x o v 

\Mh J » N ' f <> > <. I n i»i i 

DC power level by: 

sensing s s , \ oyipra < u> produce < sampled eovofopo signal; and 
adding ansa satnplod envelops ^agrad in s f control signal 

:|07,: : r h ' t on !«"■ <s v « > N < P - 'Ot.^ 

t i i t hi » id DC none; k-vehs 

set by: 

5 i ran mu.<j •> < n< % . - ku\ > 1 

v o t v. \ > 

generating a supply cnrrent unak;ng sip iai ;ndioaonp i preseni level of said 
suppK vokage: 

— — ^ . > x i i 1 ^ * 

supply volioge tracking signal to obann a baling Signal; ami 

*\ .rv ^ > o * i n > i 

IPS. k, n * - v. <. •< s < - g ^ > on 
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anphsaa a moCdaied Rf sagoa) on ;m i:npu? ooTmnal of said RF amplifier circuit, 

S !.\ t N L > ' < ? 1 'KJ 

5 U v < iH v <. > v \ s ^ » ^ x <. n x.' 

PC power level by: 

sensing said RF onpnn :ngn;d < produce a sampled envelops signal; 
and adding s sampled envelope vmnal < n comxoi signs). 

10 no aiu ere <. - nv«?f ant a« Ri 

v a !U*\tuvii\ >n MUfc^-uM l-'hl'l * 
es-ndmon and a Sow RF ->unnP p.nvai oonnnson &nd wherein said OC power love) is set by: 
rnoplOymg. an RF signs; Unmwh a&sd driver; 

.jovld id DC power to < F ampirsle i 5 k i ^ 5 > R>* 
IS , t > _ v n > v no < k < \t x >m n«o 

and 

- N X X , C P S ' >' 

- , \ \ n J h ! > ^ d <e 

-neons i--o u .en-, o - 

20 

t The snedied of oRon FC wherein send mobile mnt 55 a mornis handset. 

: ] \ ;v ~ e -a - N - - * d iseaal is a V R> pewe endpie, 

de^gn-enn M- nr. 
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f| 3 . A 'mobile < A:;?' * wnebs? « < \ system tx 

mult amplifier cii-cuit; 

sup < - xm ev to said P cpls ui* 
v v < n , ! s - , , t - , 

5. command Signal mdmaorig a desond power Isrvd of an RF » pai oumm from smd RF 



>r ssttin « of ca < n:n oa sa-d command sign* 



114. >s N ,^ 
P nwoni f — « tov'ix, i « | 5 m 

115. Th obde rum of claim 1 vhe« sate! DC t upp mesa pmduces 
supply a iFamplifw circuu id saui £K >o* r level st mgme&tss 



5 for generating, a imppiy caonm nacyum voltage.; 

s for dotenmnvng b;a ddfcrctxc bar.vean at icasi said control vo.U.agc arid m 



raeams for varying smd supply carccm void said buancg signal. 
t > i r n | ins for varying sasd sel .D 



VMLNDED SMUT Elicit I* 



WO *^¥>»a 



PCM >~>^ Ki4^ 



117. vu v ? » N ^ s- <• ^ 

m < - > * * < i m pow-r sup; i i 

,> - s > v r< s ) , u , r , o 

n for germomag a eomxo; vod&ge wdmn said mohde ami; 
a > u ; * ; > 1 N a ^ 

nsa sfodetomins gdmm k <s mnveen j ie-ast said con - > >' *g< ar*d i 
least said supply voltage stank ios voltage to obtain & biasing signal: a«d 

means tor varying said mimad source vohage wilh said biasing Signal 

US. N v ^' f v \ 1 ' 

power level in pmpmtmn to do; envelope o a RF o < h i input signal. 

} 5 9, i , " < U> m. - 0 *tv-<- OfK OS v 

b Kj oo ,o •< - taK <• v meet ov, > n * >d 

posvi too mm m means oo; 

pee--;m-spdde:mon omaao 

mesrutlbr* - . « '^^*'» ^ . - >»» ^ 

r , , ru > ■> o ox * >v v v r <. aii ou » 

sa;d low RF ontous pover eondiimm arm 

mesas f«x else am ady coupling dm oaten; of said pomampdFcad on means to the 

elecirmsdy eoupimg the ompei of said f w > means \ dm output at said RF 

ampddm ciicaa durum mid iow RF ootpui condition. 
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■ 20. The mobile < of claim 1 IE wi-erssn sa;d comouiocl sigeal is RF power 
output dsss^sauj-ji sgo-sl 
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